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1-YO-01 ACC hyperactivity in autism
leads to social deficits
Kazuki Okamoto 1, Natsuko Hitora Imamura 2,
Hiroyuki Hioki 3, Yuji Ikegaya 1
1 Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo, 2Dep.
Pharmacol., Grad. Sch. Pharmaceut. Sci., Hokkaido Univ., 3Dep. Morphol. Brain
Sci., Grad. Sch. Med., Kyoto Univ.
Autism Spectrum Disorder (ASD) is one of the developmental
disorders. Most of ASD patients are suffering from the lack
of social interaction skill, but the effective treatment of ASD
has not yet been established. Furthermore, it remains to be
elucidated which brain factor leads to social deficits. Here,
we focused on the anterior cingulate cortex (ACC), a brain re-
gion related to empathetic feeling. We used poly(I : C) model
mice as ASD model and investigated the microcircuit activity
in ACC and its relation to the deficit of social behavior.
Whole cell patch clamp recording revealed the hyperexcit-
ability of layer 2/3 pyramidal cells in acute ACC slices pre-
pared from poly(I : C) model mice. The hyperexcitability was
caused by a reduction in the number of inhibitory synapses,
using immunohistostaining. Finally, local injection of the
GABA agonist clonazepam into the ACC of poly(I : C) model
mice in vivo rescued their social behaviors. These results
suggest that the balanced activity in ACC neurons is essential
for social interaction and that its hyperexcitability leads to
social deficits of ASD.
1-YO-03 Diacylglycerol kinase γ KO
mouse shows impairment of motor
coordination
Ryousuke Tsumagari 1, Sakiko Kikunaga 1,
Yoshitaka Fujihara 2, Shuji Ueda 1, Minoru Yamanoue 1,
Masahito Ikawa 2, Yasuhito Shirai 1
1Dept. of Applied Chem. in Biosci., Grad. Sch. of Agr. Sci., Kobe Univ., 2 Res. Inst.
for Micobi. Disease., Animal. Resour. Center. for Infect. Disease., Osaka Univ
Diacylglycerol kinase (DGK) is an enzyme that converts dia-
cylglycerol (DG) to phosphatidic acid (PA). So far, 10 sub-
types of mammalian DGKs have been identified. Among
them, DGKγ is abundantly expressed in neuron, especially
cerebellar purkinje cell. Of the DG activated protein kinase
C (PKC), PKCγis also expressed there and involved in cere-
bellar motor coordination. On the other hand, PKCγ and
DGKγ are directing interacted with each other and PKCγ
phosphorylate DGKγ. Therefore, it is expected that DGKγ has
important roles for cerebellar motor coordination. But, be-
havioral function of DGKγ is still unknown. So, we developed
DGKγ knockout (KO) mice, and investigated their behavior.
We tested the motor coordination of DGKγ KO mice in ro-
tarod test. The test showed DGKγ KO mice tended to fall in a
short time compared to WT. Next, we investigated the mor-
phology of cerebellar purkinje cells by immunohistochemis-
try. The morphology wasn’t apparently changed, but the so-
mas of purkinje cells were not aligned nicely in the purkinje
cell layer. Finally, when DGKγ was overexpressed in Neuro
2A cells, it increased numbers of neurites and branches.
These results suggested DGKγ regulates morphology of neu-
rons, contributing to cerebellar motor coordination.S71-YO-02 VGF overexpression mice
show psychological abnormal behaviors
Takahiro Mizoguchi, Mitsue Ishisaka,
Kazuhiro Tsuruma, Masamitsu Shimazawa,
Hideaki Hara
Mol. Pharmacol., Dept. Biofunct. Eval., Gifu Pharmaceut. Univ.
VGF nerve growth factor inducible (VGF) is a neurosecretion
protein induced by neurothrophic factor. It has been reported
that VGF have many functions such as regulating synaptic
plasticity and so on. However, it remains unknown about ac-
tion mechanism. In the present study, we investigated roles
of VGF in central nervous system using VGF overexpression
mice which we developed.
To investigate influence of overexpression of VGF on general
behavior and the change of brain tissue, we performed sev-
eral behavioral tests, the brain weight measurement and his-
tological analysis. To measure activity, we performed open
field test. To investigate working memory, we performed Y
maze test. To investigate depressive state, we performed
forced swimming test and tail suspension test.
The expression of VGF mRNA of VGF overexpression mice
were significantly increased in the several brain regions as
compared with those of wild type mice by real time RT
PCR. VGF overexpression mice showed hyperactivity, work-
ing memory impairment and higher depressive state. More-
over, the brain weight was significantly decreased and lat-
eral ventricle volume was increased in VGF overexpression
mice.
These results suggest that VGF may be involved in several
mental disorders and brain development.
1-YO-04 Subregion specific alteration
of DRD2 expresssion in the striatum of
model mice of schizophrenia
Taichi Onishi, Shota Nakayama, Hirokazu Sakamoto,
Shigeyuki Namiki, Kenzo Hirose
Dept. Neurobiol., Tokyo Univ. Sch. Med
Dopaminergic hyperactivity in striatum is a valid feature of
schizophrenia patients. It is well known that physiological
roles of each subregion of the striatum in neuronal circuits
are different, but dopaminergic dysfunctions at each subre-
gion in schizophrenia have not been clarified. Here, we aimed
to identify dopaminergic dysfunction in each striatal subre-
gion. We performed immunofluorescence for dopamine type
2 receptor (DRD2) in schizophrenia model, DISC1 KO mice.
DISC1 KO mice had the ~30% higher level of DRD2 expres-
sion than WT mice at ventral subregions related to emotional
functions, but did not show the significant difference in dor-
sal subregions related to motor functions, indicating that
striatal subregions related to emotional function were specifi-
cally disrupted in schizophrenia model. Also we used super-
resolution microscopy to visualize nanoscale distribution of
DRD2 in a ventral subregion. As a result, DRD2 molecules
formed ~4,000 nm2 clusters in WT mice and the size of DRD2
clusters in DISC1 KO mice was ~1.3 fold larger than that in
WT mice. These results suggest that disruption of supra-
molecular assembly of DRD2 molecules in the ventral stria-
tum might be a critical molecular basis of symptoms of
schizophrenia.6
1-YO-05 Analysis of synaptic
molecular arrangement in a mouse
model of schizophrenia
Shota Nakayama 1, Shigeyuki Namiki 1,
Hirokazu Sakamoto 1, Tsuyoshi Miyakawa 2,
Kenzo Hirose 1
1Dept. Neurobiol., Umin Univ. Sch. Med., 2Div. Systems Med. Sci., Inst.
Comprehensive Med. Sci., Fujita Health Univ.
Although dysfunction of glutamatergic synapses in schizo-
phrenia has been suggested, molecular pathology at synapse
levels has remained elusive. Aiming at identifying the syn-
apse level pathology, we explored possible alterations in dis-
tribution of synaptic molecules in the brain of Schnurri 2 de-
ficient (Shn 2 KO) mice which have schizophrenia like be-
havioral phenotypes. We performed immunofluorescence mi-
croscopy to analyze expression levels of an AMPA type glu-
tamate receptor subunit (GluA1) and Shank2. The expression
level of GluA1 in the molecular layer of hippocampal dentate
gyrus was ~25% lower in Shn 2 KO mice than in wild type
mice. We also found the lower expression levels of Shank2 in
the inner molecular layer (IML), stratum radiatum and stra-
tum lacunosum moleculare. We then addressed the nano
level distribution of synaptic proteins using STORM based
super resolution imaging. GluA1 proteins in IML were found
to form nano sized clusters with diameters of <200 nm. The
number and size of the GluA1 clusters were reduced in Shn 2
KO mice. These results suggest that abnormalities in molecu-
lar arrangement in hippocampal synapses ranging from milli-
meter down to nanometer might underlie the pathology of
schizophrenia.
1-YO-07 Nicotinic acetylcholine
receptors modulation of Ly6H, an
endogenous neurotoxin like molecule
Natsuki Kubo 1, Yasuhiro Moriwaki 1, Taro Sugino 1,
Yuta Miyazawa 2, Fusao Kato 2, Hidemi Misawa 1
1Div Pharmacol, Keio Univ, Fac Pharm., 2Dept. of Neurosci., Jikei Univ. Sch. of
Med.
Nicotinic acetylcholine receptors (nAChRs) are widely ex-
pressed in the central nervous system (CNS) and regarded as
therapeutic targets for neurodegenerative conditions such as
Alzheimer’s and Parkinson’s diseases. Functions of the
nAChRs are regulated by various molecules such as α bunga-
rotoxin, an exogenous protein containing a typical three fin-
ger structure (TFS) required for binding with α7 nAChRs.
Recently, it has been reported that some Ly6 neurotoxin su-
perfamily (Ly6SF) proteins, endogenous molecules containing
the TFS, modulate the physiological functions of nAChRs. To
find novel endogenous nAChRs modulators, we analyzed
mRNA distribution and histological localization for each Ly6
SF member, then selected Ly6H as a candidate. We found
that Ly6H is a GPI anchored membrane protein and highly
expressed in the gyrus dentatus and the Purkinje cell layer in
the mouse CNS. When co expressed heterologously in HEK
293 cells, Ly6H reduced the magnitude of ACh evoked α7
nAChR currents measured by patch clamp recording with-
out affecting the surface expression of α7 nAChRs as con-
firmed by biotinylation assay. These results indicate that Ly6
H directly binds with α7 nAChRs on the cell membrane and
modulates the channel activity.S1-YO-06 Temporal cAMP dynamics
regulate axon morphogenesis
Zhiwen Zhou 1, Kenji Tanaka 2, Shigeru Matsunaga 3,
Mineo Iseki 4, Masakatsu Watanabe 5, Norio Matsuki 1,
Yuji Ikegaya 1, Ryuta Koyama 1
1 Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo, 2Dept.
Neuropsychiatry, Sch. Med., Keio Univ., 3 Central Research Laboratory,
Hamamatsu Photonics K.K., 4 Faculty of Pharmaceut. Sci., Toho Univ., 5Gra. Sch.
for the Creation of New Photonics Industries
cAMP plays a pivotal role in axon morphogenesis ; however,
whether and how temporal cAMP dynamics modulates axon
morphogenesis remains unknown. Here, by transfecting cul-
tured dentate granule cells with photoactivated adenylyl cyc-
lase (PAC), which produces cAMP in response to blue light,
we spatiotemporally regulated the intracellular cAMP levels
and determined the molecular mechanisms underlying
cAMP dependent axon morphogenesis. Thirty min photoac-
tivation of PAC significantly increased an intracellular
cAMP levels in cultured neurons, which resulted in both ax-
onal elongation and branching. One min photoactivation of
PAC slightly increased the intracellular cAMP levels, which
resulted in axonal branching but not elongation. We used
pharmacological blockage and siRNA mediated knockdown
system to elucidate the mechanisms underlying cAMP de-
pendent axonal elongation and branching, finding that 1 min
PAC activation induced axonal branching through PKA (pro-
tein kinase A) pathway, while 30 min PAC activation induced
axonal elongation through Epac (exchange protein directly
activated by cAMP) pathway. Thus, our study suggests that
temporal cAMP dynamics is critical in regulating axonal
branching and elongation through different signaling path-
ways.
1-YO-08 Impact of hyperpolarization
activated Cl current on
arrhythmogenecity of rat pulmonary
vein cardiomyocytes
Yosuke Okamoto 1,2, Kyoichi Ono 3, Makoto Takano 4,
Kuniaki Ishii 1
1Dept. Pharmacol., Yamagata Univ. Sch. Med., 2Dept. Pharmacol., Hirosaki Univ.,
Grad. Sch. Med., 3Dept. Cell. Physiol., Akita Univ., Grad. Sch. Med., 4Dept.
Physiol., Kurume Univ., Sch. Med.
Pulmonary veins (PVs) are the crucial origin of atrial fibrilla-
tion (AF). However, molecular mechanisms underlying the
arrhythmogenecity of PVs remain elusive. Recently, we re-
ported that myocytes isolated from rat PV exhibited sponta-
neous excitability in response to noradrenaline (NA). Na+
Ca2+ exchanger (NCX) and IP3 receptor (IP3R) appeared to be
responsible for the NA induced automaticity, since Ca2+ de-
pendent transient inward current (Iti) was observed during
the automaticity, and the automaticity was completely sup-
pressed by NCX or IP3R inhibitors. Besides, we have uncov-
ered a hyperpolarization activated Cl current in the PV
myocytes. The biophysical properties of the current were
different from those of ClC 2 current for the following rea-
sons : (i) voltage dependence of the current was shifted to
negative potential as [Cl ]i increased, (ii) the current was en-
hanced by extracellular acidification, and (iii) hypo osmic
stress suppressed the current. Cl channel inhibitors sup-
pressed the current, and arrested the automaticity by attenu-
ating the diastolic depolarization. These results suggest that
the unique Cl channel may be involved in the NA induced ac-
tivity, and have potential to be a novel target for AF treat-
ment.77
1-YO-09 Angiotensin II activates L
type Ca2+ channels through removing
inhibition of casein kinase 2α’ β by p27KIP1
in immature cardiac myocytes
Toshihide Kashihara, Tsutomu Nakada,
Mitsuhiko Yamada
Dept. Mol. Pharmacol., Shinshu Univ. Sch. Med.
We recently found that 2 hour treatment of mouse neonatal
ventricular myocytes and atrial cell line HL 1 with an-
giotensin II (AII) doubled L type Ca2+ channel (LTCC) activ-
ity through Src family tyrosine kinases (SFK) and casein
kinase 2α’ β (CK2α’ β). We also found that expression of CK2
α’ β with recombinant CaV1.2 LTCC in tsA201 cells resulted
in a constitutive ~2 fold increase in LTCC activity. Thus, we
have verified a hypothesis that there is a break of CK2α’ β
whereas AII inhibits this break through SFK in cardiac myo-
cytes. A cyclin dependent kinase inhibitor, p27KIP1 (p27) is
known to inhibit CK2α’ β. As assessed with the patch clamp
method, knockdown of p27 constitutively increased LTCC ac-
tivity by ~2 fold in a quinalizalin (a selective CK2 inhibitor)
sensitive manner and occluded AII dependent activation of
LTCC in HL 1. Immunoblot revealed that AII significantly
increased the phosphorylation of Tyr88 of p27 within 120 min
in HL 1. A Src/Abl inhibitor, bosutinib (2 μM) significantly
suppressed this AII dependent phosphorylation of p27 at 120
min. These results suggest that AII may inhibit p27 medi-
ated inhibition of CK2α’ β through SFK, thereby activating
LTCC in immature cardiac myocytes.
1-YO-11 Adult cardiomyocytes restore
intrinsic regenerative capacity through
STAT3 activation in the inflamed murine
heart
Akimitsu Miyawaki, Tamaki Takaya,
Yusuke Mitsuhara, Tomomi Yamashita,
Masanori Obana, Makiko Maeda, Hiroyuki Nakayama,
Yasushi Fujio
Osaka Grad. Sch. Pharm.
Background : The low frequency of cardiomyocyte (CM) pro-
liferation limits regeneration of injured hearts. However,
most cases of human myocarditis show favorable prognosis
without cardiac dysfunction. Here, we examined the recovery
mechanism after myocarditis with regard to CM proliferation
using experimental autoimmune myocarditis (EAM) model.
Methods and Results : EAM was induced by immunization of
BALB/c mice with myosin heavy chain (MHC) α peptide. HE
staining revealed cardiac tissue disruption until 3 weeks after
EAM induction (EAM3w) and subsequent restoration. Ki 67+
CMs were increased at EAM3w (control : 0.30±0.18%, EAM3
w : 3.09±1.24%). Consistently, BrdU uptake was enhanced at
EAM3w (control : 0.25±0.16%, EAM3w : 2.71±1.26%).
STAT3 was activated in CMs at EAM3w and CM specific de-
letion of STAT3 reduced the proliferation, leading to im-
paired tissue restoration and cardiac function. YAP was also
activated in CMs at EAM3w and activation of STAT3 and
YAP induced CM proliferation in vitro .
Conclusion : Adult mammalian CMs respond to inflammatory
damage by reentering the cell cycle through STAT3 and
YAP. Combined activation of these molecules could be a novel
therapeutic strategy for cardiac regeneration.S1-YO-10 Dissecting the functional role
of ELABELA, a novelAPJ ligand, in heart
failure
Teruki Sato 1,2, Tomokazu Yamaguchi 1,
Hiroyuki Watanabe 2, Ayumi Kadowaki 1,
Chitose Sato 1, Hiroshi Ito 2, Yumiko Imai 3, Keiji Kuba 1
1Dept. Biocehm. Metab. Sci., Akita Univ. Sch. Med, 2Dept. Cardiovasc. Med.,
Akita. Univ. Sch. Med, 3Dept. Biol. Inform. Exp. Ther., Akita. Univ. Sch. Med
ELABELA (ELA) is identified as a novel endogenous peptide
ligand for APJ, from a previously designated non coding re-
gion. ELA is expressed in human stem cells and plays a cru-
cial role in zebrafish early cardiac development. Apelin is
well known as a first APJ ligand, and is positive inotropic
peptide as well as a substrate for ACE2. We recently identi-
fied Apelin as a positive regulator of ACE2 in heart failure
(JCI 2013). However, the biological effect of ELA in cardio-
vascular system is unknown. Here we show that continuous
ELA infusion using osmotic pump significantly suppressed
pressure overload induced cardiac hypertrophy, fibrosis and
impaired contractility in wild type mice. In line with this,
mRNA expression levels of heart failure associated genes
and fibrosis associated genes were down regulated by ELA
treatment. To address whether ELA antagonizes Ang II sig-
naling, we conducted continuous infusion of Ang II with or
without ELA. Interestingly, combination treatment of both
Ang II and ELA significantly suppressed Ang II induced hy-
pertension, cardiac hypertrophy and fibrosis. Thus, these re-
sults suggest that ELA regulates heart function and protects
heart from pressure overload induced heart failure presum-
ably via inhibition of Ang II signaling.
1-YO-12 Analysis for the role of CCR4
NOT complex in regulation of adenine
nucleotide metabolism in the hearts
Tomokazu Yamaguchi 1, Takashi Suzuki 1,
Teruki Sato 1, Miyuki Natsui 1, Ayumi Kadowaki 1,
Chitose Sato 1, Yukio Koizumi 1, Akinori Takahashi 3,
Tadashi Yamamoto 3, Yumiko Imai 2, Keiji Kuba 1,4
1Dept. Biochem. Metabol. Sci., Akita Univ. Grad. Sch. Med., 2Dept. Biological
Informatics, Akita Univ. Grad. Sch. Med., 3OIST, 4 JST PRESTO
CCR4 NOT complex is a multi subunit protein complex and
plays a central role in degradation of polyadenylate tail (poly
(A)) of mRNA, so called deadenylation. We had previously
identified CNOT3, a component of CCR4 NOT complex, as a
novel regulator of cardiac functions by in vivo RNAi screen-
ing (Cell 2010). We have generated muscle specific CNOT3
knockout (Cnot3 mKO) mice and demonstrated the essential
role of CCR4 NOT complex in cardiac homeostasis. In this
study, we analyzed the mechanisms how CCR4 NOT com-
plex regulates heart functions. When mRNA poly(A) length
was measured by 3’ end labeling of mRNA, bulk poly(A)
length was significantly elongated in Cnot3 mKO hearts. Me-
tabolome analysis for heart tissues revealed that 5’ adenosine
monophosphate (AMP) levels were markedly downregulated
in the hearts of Cnot3 mKO mice. Consistently, the phospho-
rylation of AMP activated protein kinase (AMPK), an intra-
cellular energy sensor, was decreased in Cnot3 mKO cardiac
muscles. Treatment of AMPK agonists rescued impaired
heart functions of Cnot3 mKO mice. These results show that
deadenylation of bulk mRNA by CCR4 NOT complex plays a
crucial role in regulating adenine metabolism and energy
sensing signals in cardiac homeostasis.78
1-YO-13 MicroRNA (miR) 494 plays a
role in the fiber type specific skeletal
myogenesis in human induced
pluripotent stem (hiPS) cells
Hirotaka Iwasaki 1,2, Takeshi Imamura 1,
Katsutaro Morino 2, Masashi Tawa 1,
Takashi Shimosato 1, Shuri Sakamoto 1,
Atsuko Watanabe 1, Satoshi Ugi 2, Hidetoshi Sakurai 3,
Hiroshi Maegawa 2, Tomio Okamura 1
1Div. Pharmacol., Dept. Med., Shiga Univ. Sch. Med., 2Div. Endocr and Metab.,
Dept. Med., Shiga Univ. Sch. Med., 3 CiRA., Kyoto Univ.
Skeletal muscle aging results in a loss of skeletal muscle mass
and function, which can lead to sarcopenia. It is important to
investigate the mechanisms of fiber type specific skeletal
myogenesis in a reliable human system, because of that loss of
type IIa myofibers can be a cause of sarcopenia. We have es-
tablished hiPS cells which differentiate to myotubes with 80%
efficiencies (MyoD hiPS cells) for the first time in the world.
Using this system, we detected a unique miRNA (miR 494)
which was downregulated after myogenic induction. To ex-
plore the therapeutic potential of miR 494, we investigated the
role of miR 494 during human skeletal myogenesis. In MyoD
hiPS cells transfected with miR 494 precursor, the level of
type IIa myofiber marker proteins specifically decreased,
while no change in the total number of cells was observed. In
contrast, the expression of both type I and type IIx myofiber
markers was unaffected by miR 494 overexpression. Further-
more, miR 494 overexpression suppressed mitochondrial oxy-
gen consumption rate concomitant with the inhibition of myo-
tube formation. These results suggest that miR 494 can be a
therapeutic target for muscular diseases, such as sarcopenia.
1-YO-15 Functional expression of BKCa
channel γ1 subunit in bronchial smooth
muscle cells.
Sayuri Noda, Yoshiaki Suzuki, Hisao Yamamura,
Yuji Imaizumi
Dept. Mol.＆ Cell Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.
BKCa channels contribute to the regulation of resting tone and
contraction in bronchial smooth muscles (BSMs). It has been
reported that the incorporation of γ subunits (BKCaγ1 4) to
BKCa channel consisting of α subunits enhances the voltage
sensitivity of the channel. Mallotoxin (MTX), an activator of
BKCa channel, has little effect on the channel activity when
BKCaγ1 is included. Since functions of BKCaγ in BSMs remain
totally unclear, we examined here the expression and func-
tion of BKCaγ in mouse BSM cells (mBSMCs). Expression
analyses revealed that BKCaγ1 highly expressed in mBSMCs.
Under whole cell patch clamp conditions using low [Ca2+]pipette
(pCa 8.0), substantial BKCa channel activity was detected in
freshly isolated mBSMCs. MTX had little effect on BKCa cur-
rents in mBSMCs. On the other hand, in mouse aortic SMCs
(mASMCs), BKCaγ1 was faintly expressed and BKCa currents
were detected only when [Ca2+]pipette was much higher than pCa
8.0. The shift of the voltage dependence of BKCa channel acti-
vation by MTX was significantly larger in mASMCs com-
pared to mBSMCs. These results suggest that the expression
of BKγ1 is diverse even between smooth muscle tissues and
that the contribution of BKγ1 to BKCa channel activity is sig-
nificant in mBSMCs.S1-YO-14 Lung epithelial Pten controls
morphogenesis and normal
differentional direction of lung epithelial
cells by regulating Notch signaling
Ayako Miura, Hironobu Tsubouchi, Shigehisa Yanagi,
Nobuhiro Matsumoto, Masamitsu Nakazato
Dept. Neurology, Respirology, Endocrinology and Metabolism. Miyazaki Univ.
PTEN is a tumor suppressor gene mutated in many human
cancers. We generated a bronchioalveolar epithelium ; spe-
cific null mutation of Pten in mice [SP C rtTA/(tetO)7 Cre/
Ptenflox/flox (SOPtenflox/flox) mice] that was under the control of
doxycycline. Ninety percent of SOPtenflox/floxmice that re-
ceived doxycycline in utero [SOPtenflox/flox(E10 16) mice] died
of hypoxia soon after birth. In DNA microarray analysis us-
ing embryonic lung tissue of SOPtenflox/flox (E18.5) mice, ex-
pression levels of Calca , Scgb1a1 and Agr2 were increased
compared to their counterparts of wild type mice. Expression
level of Sftpa was decreased. The lysates of lung epithelial
cells isolated from SOPtenflox/flox mice showed increased
Calca , Scgb1a1 , Muc5AC , Aqp5 , Podoplanin , Sox2 and Hes1
mRNA expressions and decreased Sftpa mRNA expression.
Taken together, our results demonstrated that epithelial Pten
deficiency led to the defective differentional direction of lung
epithelial cells, constituted by increased airway differentia-
tion and decreased alveolar differentiation caused by en-
hanced Notch signaling. These results indicated that epithe-
lial Pten is essential for normalization distal lung epithelial
cell differentiation.
1-YO-16 Kujin suppresses pulmonary
eosinophilia by inhibiting allergen
induced eosinophil hematopoiesis and
migration
Hirofumi Tsuzuki 1, Yojiro Arinobu 1,
Kohta Miyawaki 2, Ayako Takaki 1, Shun ichiro Ota 1,
Naoko Ueki 3, Yuri Ota 1, Tabrizi. J. Siamak 1,
Mitsuteru Akahoshi 1, Hiroaki Niiro 3,
Hiroshi Tsukamoto 1, Takahiko Horiuchi 4,
Sho ichiro Ohta 5, Kenji Izuhara 5, Hiroyuki Fukui 6,
Koichi Akashi 1
1Dept. Med. Biosystemic Sci., Kyushu Univ. Sch. Med. Sci., 2 Clin. Edu. Center,
Kyushu Univ. Hospital, 3Div. Nephrol. Rheumatol., Fukuoka Univ. Hospital,
4Dept. Int. Med., Kyushu Univ. Beppu Hospital, 5Div. Med. Biochem., Dept.
Biomol. Sci., Saga Univ., 6 Inst. Biomed. Sci., Tokushima Univ.
Kujin is one of the traditional Chinese medicines extracted from a
dried root of Sophora flavescens , and empirically used for the treat-
ment of allergic diseases. Kujin possesses anti inflammatory activi-
ties, however, the anti asthmatic effect of Kujin is not yet clarified.
Here, we revealed that Kujin specifically suppressed pulmonary
eosinophilia and allergen induced expansion of eosinophil progeni-
tors (EoPs) in the bone marrow of OVA induced asthma mice. In vi-
tro , Kujin suppressed the expansion of EoPs and eosinophil differen-
tiation directly. Moreover, Kujin inhibited the gene expression of
IL 5, the key cytokine for eosinophil development, in CD4+ T cells of
asthmatic mice. In terms of eosinophil accumulation, Kujin sup-
pressed eosinophil migration for eotaxin 1, the major chemokine for
eosinophil chemotaxis. Collectively, we demonstrated that Kujin
suppressed pulmonary eosinophilia by blocking both allergen in-
duced eosinophil hematopoiesis and migration. Kujin might be valu-
able as an alternative medicine for pulmonary eosinophilic diseases.79
1-YO-17 Epithelial cell derived
prostaglandin D2 inhibits airway
inflammation
Toko Maehara 1,2, Tatsuro Nakamura 1,
Kosuke Aritake 2, Yoshihiro Urade 2, Takahisa Murata 1
1Dept of Animal Radiology Grad. Sch. of Agri.＆ Life Sci., The Univ. of Tokyo,
2WPI IIIS, Univ. Tsukuba
Allergic airway inflammation accompanied by eosinophil in-
filtration (eosinophilia) is a hallmark of asthma. Althought
the level of prostaglandin D2 (PGD2) is elevated in the airway
inflammation, its role remains unclear. We attempted to clar-
ify the role of PGD2 in ovalbumin (OVA) induced pulmonary
allergic inflammation model by using hematopoietic PGD
synthase (H PGDS) deficient mice. In WT mice, administra-
tion of OVA impaired respiratory function accompanied by
eosinophil infiltration and elevated mRNA expressions of
TNF α and eotaxin in the inflamed lung tissue. H PGDS defi-
ciency exacerbated the OVA induced eosinophilia and in-
creased the expression of TNF α and eotaxin compared with
WT. Immunostaining showed that inflamed epithelial cells
strongly express H PGDS and TNF α in WT lung. In cul-
tured bronchus tissue, treatment of TNF α increased eotaxin
mRNA expression and stimulation of PGD2 receptor inhibited
it. In vivo experiment, PGD2 receptor agonist attenuated the
OVA induced airway allergic inflammation in WT mice. Epi-
thelial cell derived PGD2 exerts a protective role in allergic
lung inflammation by inhibiting TNF α expression.
1-YO-19 Seihai to increases
membrane water permeability and cell
surface expression ofAQP5
Nao Egawa 1, Ichiro Horie 1, Zhixia Jiang 2,
Tetsuya Arai 2, Atsunori Wada 2, Yoichiro Isohama 1
1 Lab. Applied Pharmacol., Faculty Pharm. Sci., Tokyo Univ. of. Sci., 2
KOBAYASHI Pharmaceutical Co., Ltd.
Seihai to (SHT) is a traditional herbal medicine used for
chronic cough and mucus hypersecretion. It has been known
that SHT increases in airway surface liquid and increases
airway clearance in rabbits. However, underlining mecha-
nism for the increase in airway surface liquid by SHT it has
not been clear.In the present study, therefore, we have exam-
ined the effect of SHT on membrane water permeability, by
stopped flow method. SHT increased water permeability of
plasma membrane in MLE 12 cells in a concentration de-
pendent manner (1 5 mg/ml). Interestingly, SHT increased
membrane localization of aquaporin 5 (AQP5) in the cells,
which plays an important role for water transport in serous
cells. SHT did not affect membrane water permeability in
NIH 3T3 cells, which does not have AQP5. In addition, SHT
induced increase in membrane water permeability was inhib-
ited by HgCl2, an AQP inhibitor. Furthermore, SHT induced
increases in membrane water permeability and membrane lo-
calization of AQP5 were abolished by Ca2+chelator. Consis-
tently, SHT increased intracellular Ca2+ levels in MLE 12
cells. Taken together, our data suggest that SHT may in-
crease fluid secretion through AQP5 translocation to cell sur-
face in serous cells.S81-YO-18 The inhibitory effect of
ibudilast for mucus production in airway
inflammation
Takako Ishizaki, Kana Saito, Wataru Machida,
Jumpei Ishibashi, Ichiro Horie, Yoichiro Isohama
Lab. Applied Pharmacol., Faculty Pharm. Sci., Tokyo Univ. of. Sci.
Goblet cell hyperplasia and mucus overproduction in airway
are hallmarks of chronic obstructive pulmonary disease
(COPD) and asthma. In some cases, anti inflammatory drugs
are insufficient for mucus production, and there is growing
need for the development of pharmacological agents to regu-
late mucus production itself. In this study, we found that
ibudilast, a phosphodiesterase 4 (PDE4) inhibitor, decreased
mucus production in lipopolysaccharides (LPS) induce air-
way inflammation mice by AB PAS staining. Moreover, LPS
increased MUC5AC, a major mucus component, in bronchoal-
veolar lavage fluid (BALF), and ibudilast decreased LPS in-
duced MUC5AC protein and mRNA expression in lung. Ibudi-
last also repressed goblet cell hyperplasia and MUC5AC
mRNA expression in cigarette smoke extract (CSE) or IL 4
induced mice models. However, ibudilast did not affect on in-
flammatory parameters, such as infiltrated cells and protein
in BALF or inflammatory cytokines in lung. In consistent
with in vivo studies, ibudilast repressed MUC5AC mRNA
and protein in NCI H292 airway epithelial cell lines. Thus,
ibudilast may be a potent candidate to regulate mucus over-
production in chronic airway inflammation.
1-YO-20 Spinal astrocytic activation
triggered by PACAP PAC1 signaling
pathway contributes to both induction
and maintenance of long term
mechanical allodynia
Masafumi Yokai, Takashi Kurihara, Atsuro Miyata
Dept. Pharmacol., Grad. Sch. Med.＆ Dent. Sci., Kagoshima Univ.
We have previously shown that a single intrathecal (i.t.) ad-
ministration of pituitary adenylate cyclase activating
polypeptide (PACAP) or maxadilan, a PACAP specific (PAC
1) receptor agonist, induced long lasting hindpaw mechanical
allodynia, which persisted more than 3 months in mice. In ad-
dition, we have observed the marked upregulation of an as-
trocyte marker, glial fibrillary acidic protein (GFAP) expres-
sion, which also lasted at least 3 months. In this study, we ex-
amined whether spinal astrocytic activation indeed contrib-
utes to development and/or maintenance of the PAC1 recep-
tor induced mechanical allodynia. I.t. co administration of
L α aminoadipate (AA), an astroglial inhibitor, with PA-
CAP/maxadilan almost completely prevented the induction
of mechanical allodynia. Interestingly, i.t. injection of L α
AA at 12 weeks after the PAC1 stimulation transiently re-
versed the mechanical allodynia. Immunoblot analyses fur-
ther suggested that L α AA decreased the elevated expres-
sion of GFAP to control level. Our data support that spinal
PAC1 receptor mediated astroglial activation contributes to
both induction and maintenance of the long term mechanical
allodynia.0
1-YO-21 Involvement of macrophage
derived HMGB1 in acute pancreatitis
related pain: roles of RAGE and CXCR4
as the target molecules
Yuhei Irie 1,2, Maho Tsubota 1, Fumiko Sekiguchi 1,
Hiroyasu Ishikura 2, Masahiro Nishibori 3,
Atsufumi Kawabata 1
1 Lab. Pharmacol. Pathophysiol., Fac. Pharm., Kindai Univ., 2Div. Emerg. Critical
Care Med., Fukuoka Univ. Hosp., 3Dept. Pharmacol., Okayama Univ. Grad. Sch.
Med.
High mobility group box 1 (HMGB1), a nuclear protein, is ace-
tylated and secreted by certain cells including macrophages,
which is negatively regulated by histone deacetylase (HDAC).
Extracellular HMGB1 then activates the receptor for ad-
vanced glycation end products (RAGE) or toll like receptor 4
(TLR4) and also accelerates activation of CXCR4 by forming a
complex with CXCL12, leading to inflammation. Here we ex-
amined the role of HMGB1 in acute pancreatitis related pain.
The referred hyperalgesia accompanying cerulein induced
pancreatitis was prevented and reversed by the anti HMGB1
neutralizing antibody or soluble thrombomodulin, known to
delete HMGB1. Cerulein treatment caused macrophage mi-
gration in the pancreas, and the macrophage depletion by
liposomal clodronate prevented the referred hyperalgesia.
Low molecular weight heparin, known to inhibit RAGE, or
AMD3100, a CXCR4 antagonist, prevented and reversed the
referred hyperalgesia, while LPS RS, a TLR4 antagonist,
showed only preventive effect. Cerulein treatment reduced
HDAC4 and upregulated RAGE, CXCR4 and CXCL12 in the
pancreas. Thus, macrophage derived HMGB1 appears to
cause acute pancreatitis related pain via RAGE and CXCR4.
1-YO-23 Differential responses of
immune/glial cells contribute to the
differential vulnerability of neuropathic
pain among mouse strains
Koichi Isami 1,2, Satoshi Imai 2, Asami Sukeishi 1,
Yui Nakazato 2, Hisashi Shirakawa 1,
Takayuki Nakagawa 2, Kazuo Matsubara 2,
Shuji Kaneko 1
1Dept. Mol. Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ., 2Dept. Clinical
Pharmacol.＆ Therap., Kyoto Univ. Hosp.
The genetic factors impact on a vulnerability of pathological
pain among individuals. To further understand this issue, we
compared the vulnerability of neuropathic pain and periph-
eral immune and spinal glial cell responses in four strains of
inbred mice (C57BL/6J (B6), C3H/He (C3), DBA/2, A/J) with
differential genetic background. The most severe neuro-
pathic pain was observed in B6, while C3 showed lower re-
sponses than other strain. In C3, M2 macrophages were re-
markably increased in the DRG after the nerve injury, while
the number of activated microglia in the spinal cord was
smaller compared to B6. Behavioral and immunohistochemi-
cal studies by using bone marrow chimeric mice between B6
and C3 revealed that the differential phenotype of DRG
macrophages partially participated in the early phase of neu-
ropathic pain. By contrast, differential responses of spinal mi-
croglia mainly contributed to the development and mainte-
nance of neuropathic pain. Taken together, our findings sug-
gest that differential responses of immune/glial cells modu-
lated by differential genetic factors, especially microglia,
yielded the differential vulnerability of neuropathic pain.S1-YO-22 Spinal astrocyte neuron
lactate shuttle contributes to PACAP
specific receptor induced long term
mechanical allodynia
Yuki Kambe 1, Takashi Kurihara 1, Masafumi Yokai 1,
Tatsunori Maeda 2, Ichiro Takasaki 2, Atsuro Miyata 1
1Dept. Pharmacol, Grad. Sch. Med.＆ Dent. Sci., Kagoshima Univ, 2Dept.
Pharmacol, Grad. Sch. Sci.＆ Eng. Res., Univ. Toyama
Previously we have shown that spinal PACAP (pituitary
adenylate cyclase activating polypeptide) specific (PAC1) re-
ceptor signaling triggers long term mechanical allodynia
through activation of astrocytes. Astrocytic glycogen break-
down and L lactate release are recently shown to be essential
for maintaining long term synaptic facilitation. This study
aimed to elucidate a possible involvement of spinal astrocyte
neuron lactate shuttle in the development of PAC1 receptor
induced long lasting mechanical allodynia. In cultured spinal
astrocytes, PACAP, but not VIP (a PACAP related peptide),
promoted dose dependent glycogenolysis, and its estimated
EC50 value (6.3 pM) was much lower than those of several
neuromodulators previously reported to promote glyco-
genolysis. In behavioral analyses, intrathecal administration
of 1,4 dideoxy 1,4 imino D arabinitol hydrochloride (DAB),
an inhibitor of glycogen phosphorylation, prevented the de-
velopment of PAC1 receptor induced mechanical allodynia,
and the blocking effect of DAB was reversed by co applica-
tion with L lactate. These results suggest that the induction
of PAC1 receptor induced long term mechanical allodynia
may require spinal astrocyte neuron metabolic cooperation.
1-YO-24 Role of hypothalamic POMC
neurons in the anti tumor immune
response
Yusuke Hamada 1, Yoshihiko Tasaki 1, Kana Morita 1,
Wataru Ito 1, Mio Shiboi 1, Yuri Fujimori 1,
Michiko Narita 1, Hideki Tamura 2, Masami Suzuki 3,
Naoko Kuzumaki 1, Kazunori Aoki 4,
Akihiro Yamanaka 5, Minoru Narita 1,2
1Dept. Pharmacol., Hoshi Univ., 2 L StaR, Hoshi Univ., 3Div. Cancer
pathophysiol., NCCRI, 4Div. Mol.＆ Cell. Med., NCCRI, 5Dept. Neurosci.II,
RIEM, Nagoya Univ.
Suppression of anti tumor immune responses was considered as
the prime factor in the tumor growth. In addition, cancer inacti-
vates the mechanism of host immune surveillance. On the other
hand, β endorphin, which is a cleavage product of proopiome-
lanocortin (POMC), is known to have the ability to change innate
immune function. In this study, we investigated the role of the hy-
pothalamic POMC neurons in anti tumor immune response using
the designer receptors exclusively activated by designer drugs
(DREADD) system. To perform the activation of hypothalamic
POMC neurons, we generated the transgenic mice expressing
Gq coupled human muscarinic M3 DREADD (hM3Dq) under the
control of the POMC promoter in the hypothalamus. The hM3Dq
was activated by a designer drug, clozapine N oxide (CNO). Un-
der these conditions, CNO induced activation of POMC neurons
in the hypothalamus significantly inhibited tumor growth in Le-
wis lung carcinoma bearing mice. Furthermore, CNO induced
activation of POMC neurons in the hypothalamus induced the in-
hibition of the stress response of the HPA axis and the activation
of cell mediated immunity by NK cell activation. These findings
suggest that the activation of hypothalamic POMC neurons may
directly promote anti tumor immune response.81
1-YO-25 Mechanisms of the spinal L
lactate mediated mechanical
hypersensitivity
Keisuke Miyamoto 1, Keiichiro Ishikura 1,
Kazuhiko Kume 2, Masahiro Ohsawa 2
1Dept. Neuropharmacol., Nagoya City Univ. Sch. Pharm., 2Dept.
Neuropharmacol., Nagoya City Univ. Gradsch. Pharm.
Nerve injury induces functional changes of the nervous sys-
tems in the brain and spinal cord. The activation of spinal as-
trocytes is proposed to be involved in the expression and
maintenance of neuropathic pain. We previously revealed
that intrathecal administration of L lactate produced me-
chanical hyperalgesia. In this study, we investigated the
mechanisms of this l lactate induced hyperalgesia. Mechani-
cal hyperalgesia induced by L lactate was attenuated by pre-
treatment with α cyano 4 hydroxycinnamate (4 CIN) that
inhibits monocarboxylic acid transporter transporting L lac-
tate from astrocytes to neurons. L Lactate induced increase
of expressions of phosphorylated cofilin (actin binding pro-
teins which disassembles actin filaments), phosphorylated
cAMP response element binding protein (CREB), and c Fos
(marker for neuronal activity) were attenuated by 4 CIN.
Pretreatment with KT5720, a protein kinase A (PKA) inhibi-
tor, attenuated the L lactate induced mechanical hyperalge-
sia and the increased expressions of c Fos and phospho-
rylated CREB. These results suggest that L lactate from spi-
nal astrocytes enhances the nociceptive transmission in the
spinal cord that may be involved in the mechanical hyperal-
gesia through the activation of cAMP PKA pathway.
1-YO-27 Pharmacology of prefrontal
dopaminergic activation by the
interaction between 5 HT1A and σ1
receptors
Shigeru Hasebe 1, Yukio Ago 2, Satoshi Oka 2,
Yuji Watabe 2, Yusuke Onaka 2, Hitoshi Hashimoto 2,3,
Kazuhiro Takuma 1,3, Toshio Matsuda 4
1Dept. Pharmacol., Grad. Sch. Dent., Osaka Univ., Osaka, Japan, 2 Lab. Mol.
Neuropharmacol., Grad. Sch. Pharmaceut. Sci., Osaka Univ., Osaka, Japan,
3United Grad. Sch. Child Dev., Osaka Univ. Kanazawa Univ. Hamamatsu Univ.
Sch. Med. Chiba Univ.＆ Univ. Fukui, Osaka, Japan, 4 Lab. Med. Pharmacol.,
Grad. Sch. Pharmceut. Sci., Osaka Univ., Osaka, Japan
We reported that prefrontal dopamine release induced by fluvox-
amine is enhanced by adrenalectomy/castration, and that activa-
tion of both serotonin (5 HT)1A and σ1 receptors is involved in this
process. The effect of adrenalectomy/castration is mimicked by
the GABAA receptor antagonist, suggesting that synergistic ef-
fect of 5 HT1A and σ1 receptor activation is exerted under the
condition of decreased GABAA receptor function. Here we aimed
to determine whether enhanced prefrontal dopamine release in-
duced by the functional interaction between 5 HT1A and σ1 recep-
tors is associated with an anti anhedonic effect. The GABAA re-
ceptor antagonists picrotoxin and bicuculline decreased sexual
motivation in the female encounter test in male mice. Picrotoxin
induced anhedonia was improved by fluvoxamine, but not by par-
oxetine which have little affinity for σ1 receptors. The improve-
ment of fluvoxamine was blocked by either a 5 HT1A and σ1 re-
ceptor antagonist. Co administration of paroxetine and a σ1 re-
ceptor agonist improved picrotoxin induced anhedonia. These
results suggest that enhanced prefrontal dopaminergic activity
by combined activation of 5 HT1A and σ1 receptors increases re-
ward seeking behavior in picrotoxin treated mice.S1-YO-26 Zinc deficiency induced
hyperalgesia in mice: involvement of Cav
3.2 and high mobility group box 1
Shiori Tomita 1, Shiyu Shikimi 1, Fumiko Sekiguchi 1,
Maho Tsubota 1, Akihiro Shirai 2, Masahiro Nishibori 3,
Atsufumi Kawabata 1
1 Lab. Pharmacol. Pathophysiol., Fac. Pharm., Kindai Univ., 2Dept. Appl. Chem.,
Grad. Sch. Engineer., Osaka Pref. Univ., 3Dept. Pharmacol., Okayama Univ. Grad.
Sch. Med., Dent., Pharm. Sci.
Cav3.2 T type Ca2+ channel activity is inhibited by zinc, and
intracolonic injection of TPEN, a zinc chelator, evokes vis-
ceral pain in mice. Zinc also modulates functions of macro-
phages (Mφ) that, when activated, secret high mobility group
box 1 (HMGB1), a nuclear protein, known to promote pain.
We thus examined effect of zinc deficiency on somatic pain in
mice. The mice fed with zinc deficient diet [Zn ( )] had de-
creased zinc levels in the plasma, but not hindpaw tissue,
compared to the control diet [Zn (+)] fed mice. Zn ( ) fed
mice exhibited hyperalgesia, as assessed by the von Frey test,
which was blocked by NNC 55 0396, a T channel blocker, or
Cav3.2 knockdown with the antisense method. The zinc defi-
ciency induced hyperalgesia was also reduced by an anti
HMGB1 antibody, minocycline, a Mφ/microglia inhibitor,
ethyl pyruvate, known to inhibit HMGB1 release from Mφ, or
Mφ depletion by liposomal clodronate. Lipopolysaccharide
induced TNFα release was greater in peritoneal Mφ from Zn
( ) fed mice than those from Zn (+) fed mice. In Mφ like
RAW264.7 cells, TPEN caused HMGB1 release, an effect
blocked by ZnCl2. Together, zinc deficiency appears to en-
hance Cav3.2 function and HMGB1 release from Mφ, leading
to somatic hyperalgesia.
1-YO-28 Methamphetamine induced
behaviors are attenuated by
pseudoginsenoside F11 with changes in
the dopaminergic and GABAergic
neurons in the nucleus accumbens of
mice
Kequan Fu 1, Yoshiaki Miyamoto 1, Huiyang Lin 1,2,
Chunfu Wu 2, Jingyu Yang 2, Kyosuke Uno 1,
Atsumi Nitta 1
1Dept. Pharmaceutical Therapy and Neuropharmacology, Toyama Univ. Sch.
Pharmaceutical, 2Dept. Pharmacology, Shenyang Pharmaceutical Univ.
Pseudoginsenoside F11 (PF11) is an ocotillol type saponin that is iso-
lated from Panax quinquefolius . It can antagonize the pharmacological
effects of morphine and shows protective effects against methampheta-
mine (METH) induced neurotoxicity in mice. However, whether PF11
influences METH induced dependence has not been defined.
Co administration of PF11 and METH for 6 days attenuated METH
induced locomotor sensitization, and PF11 pretreatment inhibited
METH induced place preference. By in vivo microdialysis analysis, it
was found that co administration of PF11 and METH for 7 days at-
tenuated METH induced extracellular dopamine (DA) increase in the
nucleus accumbens (NAc), and moreover, repeated PF11 administra-
tion for 7 days increased extracellular GABA levels in the NAc. At
last, the μ opioid neuronal responses, DAMGO induced hyperlocomo-
tion and extracellular accumbal DA increase were inhibited by acute
PF11 administration, which might elucidate how PF11 inhibited
METH induced dopaminergic hyperfunction.
The results suggest that PF11 inhibits METH induced abnormal be-
haviors and extracellular DA increase by regulating GABAergic neu-
rons and μ opioid receptors in the NAc.82
1-YO-29 Dopaminergic functions in
the lateral hypothalamus regulate
feeding behavior
Naomi Yonemochi, Hiroko Ikeda,
Chrismawan Ardianto, Shogo Yamamoto, Junzo Kamei
Dept. Pathophysiol. Ther., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
Since the hypothalamus is known to control food intake, we
investigated the role of hypothalamic dopaminergic functions
in feeding behavior. We showed that dopamine D1and D2 re-
ceptors were more abundant in the lateral hypothalamus
(LH), the hunger center, than in the ventromedial nucleus of
hypothalamus, the satiety center. Thus, we focused on the
dopaminergic functions in the LH in regulation of feeding be-
havior. Both dopamine D1 (SKF 38393, 2 μg) and D2 (quinpi-
role, 2 μg) receptor agonists injected into the LH decreased
the food intake. Since some hypothalamic neuropeptides are
known to regulate food intake, we examined whether
dopaminergic functions regulate the neuropeptides. SKF
38393 (3 mg/kg, i.p.) reduced the mRNA levels of agouti re-
lated peptide (AgRP) and neuropeptide Y (NPY), whereas
quinpirole (500 μg/kg, i.p.) decreased the mRNA level of pre-
proorexin, precursor of orexin, and increased the mRNA
level of proopiomelanocortin, precursor of α melanocyte
stimulating hormone (α MSH). These results suggest that the
stimulation of D1 receptors inhibits feeding behavior by inhib-
iting AgRP and NPY neurons and that the stimulation of D2
receptors inhibits feeding behavior through the inhibition of
orexin neurons and the activation of α MSH neurons.
1-YO-31 Role of brain histamine in
glutamate release from cultured
astrocytes
Aniko Karpati, Takeo Yoshikawa, Tadaho Nakamura,
Fumito Naganuma, Tomomitsu Iida, Yamato Miura,
Kazuhiko Yanai
Dept. Pharmacol., Tohoku Univ. Grad. Sch. Med.
Gliotransmitters from astrocytes contribute to dendrite for-
mation and synaptic plasticity. It has been reported that as-
trocyte membrane receptor activation leads to an increase of
the intracellular Ca2+ concentration ([Ca2+]i) and triggers the
release of gliotransmitters. The neurotransmitter histamine
plays a key role in sleep wake cycle and memory. Until now,
little work has examined the impact of histamine on astrocyte
signaling and gliotransmitter release, and the molecular
mechanisms of these processes still remain unknown. RT
PCR analysis revealed the expression of histamine H1 recep-
tor (H1R) and H2R in human astrocytoma derived cell line
1321N1. Histamine increased [Ca2+]i in a dose dependent man-
ner and pharmacological assays revealed H1R, but not H2R
H4R, played a crucial role in the histamine induced [Ca2+]i
elevation. We demonstrated histamine increased the H1R me-
diated glutamate release from cultured astrocytes in a dose
dependent manner. Finally, co culture system with 1321N1
cells and biosensor CHO cells overexpressing glutamate re-
ceptors revealed that glutamate from astrocytes sufficiently
activated biosensor cells.Our current results indicate the im-
portance of histamine in astrocyte signaling and its impact on
gliotransmitter release.S1-YO-30 Orexin and GABA in the
lateral hypothalamus play an important
role in the regulation of feeding behavior
by opioid systems
Chrismawan Ardianto 1, Hiroko Ikeda 1,
Naomi Yonemochi 1, Lizhe Yang 1, Shogo Yamamoto 1,
Megumi Ikegami 1, Fumiko Takenoya 2, Seiji Shioda 3,
Hiroshi Nagase 4, Junzo Kamei 1
1Dept. Pathophysiol. Ther., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., 2Dept.
Physiol. Mol. Sci., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., 3 Peptide Drug
Innovation, Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., 4 International Institute for
Integrative Sleep Medicine (WPI IIIS), Univ. Tsukuba
Previously, we have shown that the inhibitions of opioid receptors
in the lateral hypothalamus (LH) inhibit feeding behavior of mice.
The present study investigated the mechanism by which opioid
receptors in the LH regulate feeding behavior. We confirmed that
μ , δ and κ opioid receptors existed in the LH. The non selective
(naloxone, 3 mg/kg, s.c.), selective μ (β FNA, 10 mg/kg, s.c.), δ
(naltrindole, 3 mg/kg, s.c.) and κ (norBNI, 20 mg/kg, s.c.) opioid
receptor antagonist decreased the mRNA level of preproorexin,
but not other peptides. Since the LH contains GABA neurons, we
examined whether opioid receptors regulate feeding behavior
through GABA neurons. Naloxone increased the GABA level in
the LH. Moreover, GABA release inhibitor 3 mercaptopropionic
acid (3 MP, 5 ng/side) attenuated the inhibitory effects of
naloxone (20 μg/side), β FNA (2 μg/side) and norBNI (2 μg/side),
but not naltrindole (1 μg/side) injected into the LH on food intake.
These results indicate that μ , δ and κ opioid receptors in the
LH regulate feeding behavior through orexin neurons. Moreover,
it is suggested that μ and κ , but not δ , opioid receptor antago-
nists inhibit food intake by activating GABA neurons in the LH.
1-YO-32 Inhibitory effect of donepezil
on bradykinin induced [Ca2+]i increase in
rat primary cortical astrocytes
Kouki Makitani 1, Shota Nakagawa 1, Yasuhiko Izumi 1,
Akinori Akaike 1,2, Toshiaki Kume 1
1Dept. Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ, 2 Lab. Cell Pharmacol.,
Grad Sch. Pharma. Sci., Nagoya Univ
Donepezil is a potent and selective acetylcholinesterase in-
hibitor developed for the treatment of Alzheimer’s disease.
We previously reported that donepezil protected rat cortical
neurons against glutamate neurotoxicity via nicotinic aceth-
ylcholine receptors (nAChR). However, the effect of donepe-
zil on the function in astrocyte remains unclear. In the pre-
sent study, we investigated the response of astrocytes to
bradykinin, an inflammatory mediator, and the effect of done-
pezil on these responses using rat primary cortical astro-
cytes. Bradykinin induced a transient increase of intracellu-
lar calcium concentration ([Ca2+]i) in astrocytes. Bradykinin
induced [Ca2+]i increase was inhibited by the treatment of
thapsigargin, but not by the exclusion of extracellular Ca2+.
Twenty four hours pretreatment of donepezil reduced
bradykinin induced [Ca2+]i increase. This reduction was in-
hibited not only by mecamylamine, a nAChR antagonist, but
also by PI3K and Akt inhibitors. In addition, donepezil inhib-
ited bradykinin induced increase of the intracellular reac-
tive oxygen species level in astrocytes. These results suggest
that donepezil inhibits the inflammatory response induced by
bradykinin via nAChR and PI3K Akt pathway in astrocytes.83
1-YO-33 Astrocytes stabilize the
dynamics of blood flow regulation in the
brain
Nami Kitajima 1, Hiroshi Sekiya 1,
Kazunori Kanemaru 1, Kenji Tanaka 2, Masamitsu Iino 1
1Dept. of Pharmacol., Grad. Sch. of Med., Univ. of Tokyo, 2Neuropsych, Keio Univ.
Sch. Med.
Astrocytes wrap synapses and blood vessels with their fine
processes and endfeet. It has been proposed that astrocytes
sense neuronal activities through their fine processes and di-
late the blood vessels wrapped by their endfeet to increase
the local blood flow. However, due to difficulty in detecting
astrocytic activities in response to neuronal activities, the
roles of astrocytes remain a matter of debate. To explore the
role of astrocytes in blood flow regulation, we performed in
vivo Ca2+ imaging in astrocytes, neurons and vascular smooth
muscle cells using a genetically encoded Ca2+ indicator, and
visualized the relationship among these types of cells. Ca2+
signals in astrocytes, contrary to the aforementioned model,
did not show strong correlation with the neuronal activity
dependent vasodilation. Then, we generated a transgenic
mouse line, in which Ca2+ signals are inhibited specifically in
astrocytes. In these mice, astrocytic Ca2+ signals were sup-
pressed, although neuronal activities remained unchanged.
Strikingly, activity dependent blood flow dynamics was dest-
abilized in these mice. These results suggest that physiologi-
cal function of astrocytes is not to increase local blood flow
but to stabilize the dynamics of blood flow regulation.
1-YO-35 Establishment of branch
retinal vein occlusion mouse model with
clinically important cystoid edema and
avascular area
Shinichiro Fuma, Anri Nishinaka, Yuki Inoue,
Kazuhiro Tsuruma, Masamitsu Shimazawa,
Hideaki Hara
Mol. Pharmacol., Dept. Biofunct. Eval., Gifu Pharmaceut. Univ.
Branch retinal vein occlusion (BRVO) is an ischemic disorder
and leads to blindness. Cystoid edema which is frequency
seen with BRVO is one of the most crucial symptoms because
it is strongly associated with the visual function. On the other
hand, there is no model to have cystoid edema. Hence, this
study was designed to establish the effective BRVO mouse
model with cystoid edema to evaluate the drug efficacy or
elucidate the pathogenic mechanism of BRVO.The blockage
of three retinal veins was performed by laser photocoagula-
tion after injection of rose bengal. We evaluated the histologi-
cal and functional changes by optical coherence tomography,
hematoxylin and eosin stain, RT PCR, and flatmount. Thick-
ness of retinal layer was increased and cystoid edema was ob-
served on retinal nerve fiber layer and inner nuclear layer.
The expression of vascular endothelial growth factor A and
IL 6 significantly increased 12 h after photocoagulation. Fur-
thermore, avascular area was observed 1 day after photoco-
agulation, and this area was slowly decreasing. Both of
cystoid edema and avascular area are observed in our model.
Our experimental model is effective tool to clear the patho-
genic mechanism of BRVO or explore new medicines.S81-YO-34 Normalization of tumor blood
vessel induced by neovascularization
drug
Shinji Matsunaga 1, Satoshi Koyama 1,2, Michiyo Iguchi 1,
Masaki Imanishi 1, Shuhei Tomita 1
1Div. Mol. Pharmacol., Tottori Univ. Fac. Med., 2Div. Otolaryngol. Tottori Univ.
Fac. Med.
Blood vessel is important tissue structures to deliver oxygen,
nutrition and so on. In the tumor tissue, it is often formed ab-
normal blood vessels which appears hyper permeability, ir-
regular vascularization, immature vessels and intaravasa-
tion. This circumstance leads tumor tissue hypoperfusion in
accompany with low oxygen and depletion of nutrition. It is
called tumor microenvironment which characterized hy-
poxia, depleted nutrition, low pH and high interstitial pres-
sure. These environment induce embarrassing problem
which resistant to anti cancer drugs. It cause of increasing
anticancer drug dosage which struggle with side effect. We
therefore hypothesize that normalized tumor blood vessel re-
cover tumor tissue perfusion, resupply nutrition and reoxy-
genate tumor tissue. Then chemotherapy is more effective
and reduced anticancer drug dosage. Herein we report that
neovascularization induced drug improved tumor vascular
abnormality which are low blood flow, blood leakage, vessel
structure. These results could lead to not only increase
chemo sensitivity and tissue drug distribution, but also up
regulate efficiency of cancer chemotherapy, and imply that
tumor angiogenesis therapy is new cancer therapeutic strat-
egy.
1-YO-36 Mechanism for enhanced
contractile response of plantar artery in
chronic constriction injury rat
Hirotake Ishida, Takuma Furukawa, Shin ya Saito,
Tomohisa Ishikawa
Dept. Pharmacol., Grad Sch Pham. Univ Shizuoka.
Purpose : Neuropathic pain is often accompanied by periph-
eral circulatory disturbance in the same area, where the de-
velopmental mechanism of disorder is not clear. In this study,
we studied the mechanism of enhanced vasoconstrictive re-
sponse in chronic constriction injury model rat. Method : Sci-
atic nerve of male Wistar rats at 7 weeks old was loosely
ligated. After 4 weeks from operation, the ipsilateral and con-
tralateral artery was isolated. The isolated artery was cut
into ring segments about 2 mm in width and Isometric tension
was measured. Result and Discussion : Concentration re-
sponse curve (CRC) of noradrenaline (NAd) or U46619 in the
ipsilateral artery was shifted leftward comparing with that
in the contralateral artery. However, in the presence of KB
R7943 or amiloride, pD2 of NAd of both arteries were not sig-
nificantly different. SEA0400, which selective inhibits re-
verse mode of NCX, did not affect pD2 of NAd in both ipsilat-
eral and contralateral. These results suggest that Ca2+ efflux
via NCX was attenuated but not reversed by amiloride sensi-
tive transport. This reduction accounts for enhanced re-
sponse on contractile stimuli.4
1-YO-37 Molecular interaction
between junctophilin2 and BKCa channels
in caveolae microdomain in vascular
smooth muscle cells
Takanori Saeki 1, Yoshiaki Suzuki 1, Hisao Yamamura 1,
Hiroshi Takeshima 2, Yuji Imaizumi 1
1Dept. Mol. Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.,
2Dept. Biol. Chem., Grad. Sch. Pharmaceut. Sci., Kyoto Univ.
Junctophilins (JPs) bridge the plasma membrane (PM) and
endo/sarcoplasmic reticulum (ER/SR) membranes in excit-
able cells. In cardiac myocytes, functional coupling between
L type Ca2+ channels (VDCC) on the PM and ryanodine recep-
tors on the SR membrane are supported by JP2. We have pre-
viously shown that JP2 directly interacts with caveolin 1
(cav1) and suggested that JP2 organizes Ca2+ microdomains
associated with caveolae in vascular smooth muscle cells
(VSMCs). In this study, we revealed the direct molecular cou-
pling between JP2 and the large conductance Ca2+ activated
K+ channels (BKCa) in reconstituted system HEK293 cells us-
ing the bimolecular fluorescence complementation (BiFC) as-
say and co immunoprecipitation. Double immunocytochemi-
cal staining analysis by total internal reflection fluorescence
microscopy showed that JP2 co localized with BKCa in murine
mesenteric artery SMCs. In the VSMCs isolated from cav1
knockout mice, the proportion of this co localization was sig-
nificantly decreased vs. wild type mice. These results sug-
gested that JP2 facilitate effective Ca2+ signal transduction be-
tween the PM and SR in caveolae microdomains by forma-
tion of molecular complex between JP2, cav1, BKCa and VDCC
in VSMCs.
1-YO-39 Sex differences in
morphology of embryonic murine
coronary arteries
Masami Kodama, Tetsushi Furukawa,
Junko Kurokawa
Dept. Bio info. Pharmacol., Med. Res. Inst., Tokyo Med. Dent. Univ.
Cardiovascular diseases (CVDs) show significant sex differ-
ences, which has been attributed to the cardioprotective ef-
fects of estrogen. However, recent studies unravel that the
underlying mechanisms seem unlikely to be due to estrogen
only. Thus, we seek biological sex differences in cardiovascu-
lar development. A newly developed coronary arteriogram
enables us to visualize the morphology of the coronary artery
in murine heart at embryonic day 17.5. No sex difference was
found in length of left ventricle (M : 1.95±0.02 mm, n=25, F :
1.96±0.03 mm, n=15). Based on the length, we classified
hearts in two groups, long (L) or short (S) group, and ana-
lyzed diameters of left coronary arteries (LCAs). Male LCAs
in L group were thicker than those of female (M : 45.18±1.10
μm, n=11, F : 38.76±1.73 μm, n=9, p<0.05), though no sex dif-
ference was found in S group. To study the contraction of
vascular smooth muscle, we applied a NO donor, NOC7. Even
in relaxed condition, sex differences were found only in L
group, but, in contrast to normal condition, male LCAs in L
group were thinner than those of female (M : 45.18±1.10 μm,
n=11, F : 38.76±1.73 μm, n=9, p<0.05). These results indicate
that sex differences in morphology of LCAs exist at a late em-
bryonic stage in mice.S81-YO-38 L DOPA GPR143 signal
augments pressor response mediated by
α1 adrenergic receptor
Daiki Masukawa 1, Fumio Nakamura 1,
Utako Yokoyama 2, Motokazu Koga 1,
Yoshihiro Ishikawa 2, Yoshio Goshima 1
1Dept. Mol. Pharmacol. and Neurobiol., Yokohama City Univ., 2Dept.
Cardiovascular Research Institute, Yokohama City Univ.
We proposed that L 3,4 dihydroxyphenylalanine (L DOPA),
the precursor of dopamine, has physiological function. Re-
cently, we showed that GPR143, the gene product of ocular al-
binism 1 , in the depressor sites of the nucleus tractus soli-
tarii (NTS) mediates L DOPA induced depressor and brady-
cardic response. We confirmed that microinjection of L
DOPA into the NTS failed to induce depressor and brady-
cardic responses in Gpr143 deficient (gpr143 /y) mice. In or-
der to elucidate in vivo roles of L DOPA GPR143 signal, we
investigated cardiovascular responses to an α1 adrenergic ag-
onist, phenylephrine. Intravenous infusion of phenylephrine
(0.6 to 2.4 μg/kg), but not vasopressin (0.25 to 2.0 μg/kg), in-
duced pressor as well as bradycardic responses were mark-
edly diminished in gpr143 /y compared with gpr143+/y mice.
In isolated descending aorta vascular rings, we found that
phenylephrine induced increase in the isometric tension was
attenuated in gpr143 /y compared to that in gpr143+/y mice.
Furthermore, pretreatment with L DOPA augmented the
isometric tension in the gpr143+/y but not gpr143 /y vascular
rings. These results suggest that L DOPA GPR143 signal
controls vasomotor tone in vivo by regulating peripheral α1
adrenergic neurotransmission.
1-YO-40 Protective effects of histidine
rich glycoprotein (HRG) on human
vascular endothelial cells
Yuan Gao 1, Hidenori Wake 1, Keyue Liu 1,
Kiyoshi Teshigawara 1, Shuji Mori 2,
Masahiro Nishibori 1
1Dept. Pharmacol., Okayama Univ. Sch. Med., 2Dept. Pharmacy., Shujitsu Univ.
Histidine rich glycoprotein (HRG), a 75kDa glycoprotein that
circulates in plasma at a concentration about 1μM, is known
to bind a variety of ligands and regulate multiple physiologi-
cal processes. Our previous studies showed that plasma HRG
levels decreased rapidly in CLP septic mice and supplemen-
tal treatment of mice with exogenous HRG ameliorated le-
thality. HRG had strong effects on neutrophils with regard to
their shape, adhesion to vascular endothelial cells (VEC) and
ROS production. In the present study, we examined the ef-
fects of HRG on VEC and found that HRG suppressed the
ROS production in VEC induced by LPS. HRG also inhibited
the expression of P and E selectin in VEC. Moreover, HRG
protected VEC from Hydrogen peroxide induced cell death.
All these results suggested that HRG plays important roles
for controlling the activation state of VEC and maintaining
the cell viability.5
1-YO-41 Role of mPGES 1 in hepatic
ischemia/reperfusion injury
Nobuyuki Nishizawa 1,2, Yoshiya Ito 1,2,
Tomoyoshi Inoue 2,4, Ken Kojo 1,2, Hirotoki Ohkubo 3,
Hideki Amano 2, Masahiko Watanabe 1,2,
Masataka Majima 2
1Dept. Surgery, Kitasato Univ. Sch. Med., 2Dept. Pharmacol., Kitasato Univ. Sch.
Med., 3Dept. Cardio. Surg., Kitasato Univ. Sch. Med., 4Dept. Gastroenterol.,
Kitasato Univ. Sch. Med.
Hepatic ischemia reperfusion (I/R) injury remains a signifi-
cant clinical problem. The administration of PGE2 prevents
hepatic I/R injury, while cyclooxygenase (COX) derived
PGE2 aggravates the injury. Because microsomal
prostaglandin E synthase 1 (mPGES 1) acts downstream of
COX 2 in the synthesis of PGE2, we examined the role of
mPGES 1 in hepatic I/R injury in mice. mPGES 1 knockout
mice (mPGES1 / ) or their wild type counterparts (WT) were
subjected to 45 min of partial (70%) hepatic ischemia followed
by reperfusion. Compared with WT, mPGES1 / exhibited
lower levels of serum ALT, necrotic area, the mRNA of pro
inflammatory cytokines including IL 1, IL 6, and IFNr. The
numbers of hepatic Gr 1 positive cells (neutrophils) in WT
mice were greater than those in mPGES1 / mice, which was
associated with enhanced hepatic expression of CXCL1 and
CXCL2. Among the hepatic mRNA expression of PGE2 recep-
tor subtypes (EP1 4), the EP2 and EP4 receptors in WT liv-
ers were up regulated as compared with mPGES1 / livers.
Treatment of WT with a specific antagonist of EP4, but not
EP2 attenuated hepatic I/R injury. These results suggest that
mPGES 1 enhances hepatic I/R injury through EP4 receptor
signaling.
1-YO-43 Th1 inflammatory signaling
impairs pacemaker function of
interstitial cells of Cajal through nitric
oxide induced oxidative stress
Noriyuki Kaji 1, Kazuhide Horiguchi 2, Satoshi Iino 2,
Shinsuke Nakayama 3, Hiroshi Ozaki 1, Masatoshi Hori 1
1Dept. of Vet. Pharmacol., Grad. Sch. of Agri.＆ Life Sci., The Univ. of Tokyo,
2Divi. of Ana.＆ NeuroSci., Dept. of Mor.＆ Physiol. Sci., Univ. of Fukui, Fa c. of
Med. Sci., 3Dept. of Cell Physiol., Nagoya Univ., Grad. Sch. of Med.
Objective : Aim of this study is to clarify pathophysiological
mechanism of pacemaker dysfunction of interstitial cells of Ca-
jal (ICC) during Th1 inflammation by using cell clusters.
Method : Cell clusters were prepared from murine jejunum
and treated with IFN γ and LPS (IFN γ+LPS). Cytosolic Ca2+
was monitored to assess pacemaker function of ICC. Morpho-
logical analysis was performed to examine phenotypic change
in ICC.
Result : IFN γ+LPS inhibited pacemaker function of ICC with
upregulation of Th1 cytokines. However, treatment with Th1
cytokines individually had little effect on the ICC function.
IFN γ+LPS also induced expression of inducible nitric oxide
synthase (iNOS). NOS inhibitor, L NAME diminished the im-
pairment of the ICC function induced by IFN γ+LPS. Antioxi-
dant, apocynin but not guanylate cyclase inhibitor, ODQ sig-
nificantly ameliorated the ICC dysfunction. IFN γ+LPS also
decreased c Kit positive ICC, although ultrastructure of ICC
was well maintained. The decline of c Kit expression in ICC
was also recovered by pretreatment with L NAME.
Conclusion : Th1 inflammation induced pacemaker dysfunc-
tion with phenotypic change in ICC is mediated by NO in-
duced oxidative stress.S1-YO-42 Role of CD206 positive
macrophages in the intestinal wound
healing
Shusaku Hayashi 1, Putu Era Sandhi Kusuma Yuda 1,
Takayuki Hamada 1, Kazuyuki Tobe 2,
Makoto Kadowaki 1
1Div. Gastrointestinal Pathophysiol., Inst. Natural Med., Univ. Toyama, 2Dept.
Internal Medicine First, Graduate Sch. Med. Pharma. Sci. Univ. Toyama
Intestinal macrophages contribute largely to maintain the in-
testinal homeostasis. In the present study, we investigated
the role of CD206 positive intestinal macrophages in the intes-
tinal wound healing. To elucidate the role of CD206 positive
intestinal macrophages, we used transgenic mice expressing
human diphtheria toxin receptor (DTR) under the control of
CD206 gene promoter. For ablation of CD206 positive macro-
phages, CD206 transgenic mice were injected intraperito-
neally with 5 μg/kg of DT. A part of the resident F4/80+ in-
testinal macrophages expressed CD206, and this population
was depleted almost 90% after DT injection. The expression
of IL 10 mRNA in the resident F4/80+ intestinal macro-
phages was markedly decreased in those isolated from CD206
positive cell depleted mice compared with WT mice. The
resident F4/80+ intestinal macrophages isolated from WT
mice promoted the wound healing of CMT 93, colonic epithe-
lial cell line, after the scratch injury. We found that the CD
206 positive cell depleted intestinal macrophages did not af-
fect the wound healing. The present findings suggest that CD
206 positive intestinal macrophages play an important role in
the intestinal mucosal healing following inflammatory injury
such as inflammatory bowel disease.
1-YO-44 The anti inflammatory effect
of honokiol on postoperative ileus
Taiki Mihara 1, Shoma Mikawa 1, Noriyuki Kaji 1,
Tong Rong Jan 2, Hiroshi Ozaki 1, Masatoshi Hori 1
1Dept. of Vet. Pharmacol., Grad. Sch. of Agri.＆ Life Sci., The Univ. of Tokyo,
2Dept. of Vet. Pharmacol., National Taiwan Univ.
Background and Aim : Honokiol is a phenylpropanoid which
is extracted from Magnolia obovata bark used as a Chinese
herbal medicine. In recent study, it is revealed that honokiol
has anti inflammatory actions to decrease proinflammatory
mediators, such as TNF α and inducible nitric oxide syn-
thase. Postoperative ileus (POI) is a common complication af-
ter intra abdominal surgery. Since nitric oxide plays a cru-
cial role in POI, we examined whether honokiol shows an
ameliorative effect on POI or not.
Methods : POI model mice were made by surgical intestinal
manipulation (IM). Mice were administered with honokiol (10
mg/kg, p.o.) 1 h before and after IM. Morphological study to
detect leukocytes infiltration and measurement of gastroin-
testinal transit are performed.
Results : In POI model mice intestine, CD68 positive macro-
phages and MPO stained neutrophils infiltrated into the mus-
cle layer. Honokiol significantly inhibited the leukocytes infil-
tration. Gastrointestinal transit was delayed in POI model
mice and honokiol recovered the impaired gastrointestinal
transit.
Conclusion : Honokiol significantly inhibits intestinal inflam-
mation, which in turn recovers gastrointestinal dysmotility
in POI model mice. Honokiol might be a novel therapeutic
agent for POI.86
1-YO-45 Na+/Ca2+ exchanger 2
heterozygote knockout mice display the
altered motility in the ileum
Kazuhiro Nishiyama 1, Yasu Taka Azuma 1,
Satomi Kita 2, Hidemitsu Nakajima 1,
Takahiro Iwamoto 2, Tadayoshi Takeuchi 1
1 Lab. of Vet. Pharmacol., Division of Vet. Sci., Grad. Sch. Life Env. Sci., Osaka
Prefecture Univ., 2Dept. Pharmacol., Facul. Med., Fukuoka Univ.
Na+/Ca2+ exchanger (NCX) is a plasma membrane transporter
involved in regulating intracellular Ca2+ concentrations in
various tissues. The physiological roles by which NCX influ-
ences gastrointestinal motility are incompletely understood,
although its role in heart, brain and kidney is understood. In
this study, we focused on the effect of NCX knockout in the
motility of ileum. We investigated the response to electric
field stimulation (EFS) of the ileal longitudinal muscle ob-
tained from wild type mice (WT), NCX1 heterozygote
knockout mice (NCX1 HET), and NCX2 HET. In the ileum,
EFS induced a phasic contraction that persisted during EFS
and a tonic contraction that recorded after the end of EFS.
Under the condition of EFS at 1 Hz, we found that the ampli-
tudes of phasic and tonic contraction were significantly
smaller in NCX2 HET, but not NCX1 HET, than in WT.
Moreover, it was demonstrated that magnitudes of acetyl-
choline (ACh) and substaqnce P (SP) induced contractions of
NCX2 HET, but not NCX1 HET were smaller than those of
WT. Our findings indicate that NCX2 regulates the motility
in ileum by controlling the sensitivity of smooth muscles to
ACh and SP.
1-YO-47 Increase in trabecular bone
volume by inhibition of GSK 3beta in
uremic mice
Narihito Tatsumoto 1,2, Masaki Arioka 1,
Shunsuke Yamada 2, Masanori Tokumoto 3,
Kazuhiko Tsuruya 2,4, Takanari Kitazono 2,
Toshiyuki Sasaguri 1
1Department of Clinical Pharmacology, Kyushu University, 2Department of
Medicine and Clinical Science, Kyushu University, 3Division of Internal Medicine,
Fukuoka Dental College, 4Department of Integrated Therapy for Chronic Kidney
Disease, Kyushu University
Introduction : Studies have shown that inhibition of glycogen syn-
thase kinase (GSK) 3beta, a critical component of Wnt/beta cat-
enin signaling pathway, increases bone volume. However, it re-
mains unknown whether inhibition of GSK 3beta increases bone
volume in chronic kidney disease (CKD). Materials and Methods :
Wild type mice were divided into three groups. One group was
fed a control diet (CNT) and the other two groups were fed a diet
containing 0.2% adenine with or without lithium chloride (LiCl), a
GSK 3 inhibitor ; CKD and CKD LiCl group. GSK 3beta het-
erozygous knockout mice were also fed a diet containing 0.2%
adenine (CKD GSK 3beta+/ ). Bone and blood samples were col-
lected after 6 weeks and trabecular (Tb) and cortical (Ct) bone
were analyzed by micro computed tomography. Results : CKD
mice developed azotemia and hyperparathyroidism, followed by a
decrease in Ct bone thickness. Treatment with LiCl increased Tb
bone volume, accompanied by polyuria. Tb bone volume in-
creased in CKD GSK 3beta+/ mice compared with CNT and
CKD mice. There were no significant differences in kidney func-
tion, hyperparathyroidism, and Ct bone thickness among three
CKD groups. Conclusion : Inhibition of GSK 3beta increased Tb
bone volume in adenine induced uremic mice.S81-YO-46 Effect of celastrol, a heat
shock protein 90 inhibitor on diabetic
nephropathy in STZ induced diabetic
mice
Erika Izumi 1, Hiroyuki Mizuguchi 1,2, Hiroyuki Fukui 3
1Dept. Mol. Pharmacol., Fac. Pharmaceut. Sci., Tokushima Univ., 2Dept. Mol.
Pharmacol., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch, 3Dept. Mol. Stud. for
Incurable Dis., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch
Recent findings suggest that protein kinase C δ (PKCδ) plays
a crucial role in diabetic nephropathy (DN), in which high
glucose induced activation of PKCδ increases production of
glomerular extracellular matrix such as type I and IV colla-
gen in mesangial cells and causes renal dysfunction. How-
ever, the detailed mechanism remains poorly understood. We
have reported that heat shock protein 90 (Hsp90) interacts
with PKCδ and regulates activation of PKCδ. Here, we exam-
ined the effect of a Hsp90 inhibitor, celastrol on DN in strep-
tozotocin (STZ) induced diabetic mice and vasopressin in-
duced type IV collagen expression in SV40 MES13 mouse me-
sangial cell lines. Administration of celastrol (0.25, 0.5 mg/
kg, i.p.) significantly suppressed STZ induced polyuria, one
of the diabetic symptoms. Immunoblot analyses showed that
celastrol suppressed type I and IV collagen production and
phosphorylation of PKCδ Tyr311 that is necessary for enzyme
activation. Celastrol also suppressed vasopressin induced
upregulation of type IV collagen expression in SV40 MES13.
These results suggest that Hsp90 regulates production of col-
lagen via PKCδ signaling and suppression of Hsp90 is a novel
therapeutic strategy for DN.
2-YO-01 Suppressive effect of orexin
A through vagus nerve on the
development of post ischemic glucose
intolerance caused by elevated
inflammatory factors
Shinichi Harada, Shogo Tokuyama
Dept. Clinic. Pharm., Sch. Pharmaceu. Sci., Kobe Gakuin Univ.
We have reported that the vagus nerve plays an important
role in the recovery of post ischemic glucose intolerance and
mediates a neuroprotective effect by hypothalamic orexin A.
In addition, orexin neuron projects from hypothalamus to me-
dulla oblongata, nuclei originis of vagus nerve. Recently, it
was reported that cerebral ischemia can activate hepatic in-
flammatory factors and is associated with the development of
hepatic insulin resistance by activation of sympathetic nerve.
The aim of this study was to determine the involvement of
orexin A and vagus nerve on the cerebral ischemia induced
inflammatory factors in liver. Male ddY mice were subjected
to 2 hr of middle cerebral artery occlusion (MCAO). Intrahy-
pothalamic OXA (5 pmol/mouse) administration significantly
suppressed the development of post ischemic glucose intoler-
ance on day 1 and of neuronal damage on day 3 after MCAO.
In the liver, MCAO induced increase in TNF α and IL 1β on
day 1 was recovered to control levels by OXA, and which was
reversed by hepatic vagotomy. These results suggest that the
orexin A and vagus nerve may play an important role in the
regulation of post ischemic elevated hepatic inflammatory
factors.7
2-YO-02 Zinc regulates microglial
activation state
Youichirou Higashi, Takaaki Aratake, Shogo Shimizu,
Kumiko Nakamura, Takahiro Shimizu,
Masaki Yamamoto, Motoaki Saito
Dept. Pharmacol, Kochi Med Sch., Kochi Univ.
[Aim] Extracellular zinc released from hippocampal neurons
in response to brain ischemia triggers microglial activation
via P2X7 receptors (P2X7R) activation and reactive oxygen
species (ROS) generation. Under pathological conditions, mi-
croglia exhibit two opposite activation states known as M1
and M2 activation, which has recently been suggested to be
regulated by microenvironment. The aim of this study was to
examine whether zinc could regulate classical activation
state. [Methods] Microglia were prepared from neonatal C57
BL/6 mice. M1 activation of microglia was induced by 1 ng/
mL lipopolysaccharide (LPS) after 30 60 μM ZnCl2 pretreat-
ment in the presence of ROS scavenger and P2X7R antago-
nist. The levels of IL 1β, IL 6 and TNFα in the medium were
assessed by ELISA. [Results] Pretreatment of microglia with
zinc led to a dose dependent aggravation of LPS induced IL
1β, IL 6 and TNFα secretion. This aggravation was sup-
pressed when microglia were pretreated with zinc in pres-
ence of ROS scavenger and P2X7R antagonist. [Conclusion]
These results suggest that zinc aggravates pro inflammatory
cytokines secretion from LPS stimulated microglia, which is
mediated by P2X7 receptors activation and ROS generation.
2-YO-04 Anti HMGB1 therapy for
intracerebral hemorrhage
Dengli Wang 1, Keyue Liu 1, Hidenori Wake 1,
Kiyoshi Teshigawara 1, Shuji Mori 2,
Masahiro Nishibori 1
1Dept. Pharmacol., Okayama Univ. Sch. Med, 2 shujitsu university
High mobility group box 1 (HMGB1) is an ubiquitous and
abundant nonhistone DNA binding protein, and is also an im-
portant pro inflammatory cytokine. Once released into extra-
cellular space, HMGB1 triggers inflammatory responses in
many tissues. In the present study, we examined the effects of
anti HMGB1 mAb on intracerebral hemorrhage (ICH) in-
duced brain injury. Here, we show that treatment with neu-
tralizing anti HMGB1 mAb (1mg/kg, twice) remarkably
ameliorated ICH injury induced by local injection of collage-
nase IV in the striatum of the rats. Administration of anti
HMGB1 mAb inhibited the release of HMGB1 into the extra-
cellular space, reduced serum HMGB1 levels and decreased
brain edema by protecting blood brain barrier (BBB) integ-
rity, thereby decreased activated microglia and the expres-
sion of inflammation related factors including TNF α, iNOS,
IL 1β, IL 6, IL 8R, COX 2, MMP2, MMP9 and VEGF A121 at
24h after ICH. Moreover, anti HMGB1 mAb reduced the oxi-
dative stress and improved behavioral performance of rats.
These results strongly indicate that HMGB1 plays a critical
role in the development of ICH induced secondary injury
through the amplification of plural inflammatory responses.
Intravenous injection of neutralizing anti HMGB1 mAb pro-
vides a novel therapeutic strategy for ICH.S82-YO-03 Amelioration of ischemic
brain injury by a novel mPGES 1
inhibitor
Ayako Ouchi 1, Mika Shikuri 1, Yasuhito Naito 1,
Shun Watanabe 1, Takashi Iwai 1,
Per Johan Jakobsson 2, Mitsuo Tanabe 1,
Yuri Ikeda Matsuo 1
1 Lab. Pharmacol., Sch. Pharmac. Sci, Kitasato Univ., Tokyo, Japan, 2Dept Med,
Karolinska Inst
We previously demonstrated by using microsomal
prostaglandin E synthase 1 (mPGES 1) KO mice that induc-
tion of mPGES 1 contributes to the exaggeration of stroke in-
jury through PGE2 production. In this study, we examined the
effect of a mPGES 1 inhibitor, 1 (1 Isopropyl 5,6 dimethyl 1
H benzoimidazol 2 yl) piperidine 4 carboxylic acid cy-
clopentylamide (C III), on ischemic brain injury. We injected
C III (50 mg/kg, i.p.) after reperfusion of transient middle
cerebral artery occlusion. The infarction, edema and neuro-
logical deficits were significantly improved by C III injec-
tions. The number of positive cells for both cleaved caspase 3
and TUNEL, as well as the inductions of TNFα and IL 1β
mRNAs, were also reduced by C III. Furthermore, the pro-
duction of PGE2, but not PGI2 and TXA2, was inhibited by C
III. In mouse hippocampal slice cultures, the glutamate in-
duced excitotoxicity in CA1 neurons were inhibited by C III
in WT slices, but not in mPGES 1 KO slices, in which excito-
toxicity was less as compared with WT slices. These results
suggest that C III ameliorates ischemic brain injury through
the suppression of excitotoxicity and apoptosis. Thus, inhibi-
tion of mPGES 1 after ischemia will be the novel therapeutic
strategy for treatment of human stroke.
2-YO-05 Mechanisms of the subtype
selective motor neuron vulnerability in
ALS
Yuta Morisaki 1, Mizuho Watanabe 1,
Yasuhiro Moriwaki 1, Koji Yamanaka 2,
Hidemi Misawa 1
1Dept. Pharmacol., Fac. Pharm., Keio Univ., 2Dept. Neurosci. Pathol., Res. Inst.
Env. Med., Nagoya Univ.
Amyotrophic lateral sclerosis (ALS) is characterized by an
adult onset and progressive degeneration of α motor neurons
(MNs). Differential vulnerability among α MN subtypes is a
fundamental but yet unsolved feature of ALS. Fast fatigable
(FF) MNs are more vulnerable than fast fatigue resistant
(FR) or slow (S) MNs. To elucidate the mechanism, we fo-
cused on two proteins : osteopontin (OPN) and matrix metal-
loproteinase 9 (MMP 9). We found that OPN was selectively
expressed by FR and S MNs, but that MMP 9 was by FF
MNs. Although OPN/MMP 9 double positive MNs were
barely detectable in WT mice, in SOD1G93A the double positive
MN types were detected and an ER stress marker upregula-
tion in such MNs was observed. We confirmed that the double
positive MNs marked remodeled FR and S MNs destined to
compensate for lost FF MNs before ultimately dying. Fur-
thermore, we found that OPN induced MMP 9 upregulation/
activation via αvβ3 integrin (an OPN receptor) in ChAT ex-
pressing Neuro2a cells. Finally, genetic ablation of OPN in
SOD1G93A mice showed delay of onset, muscle atrophy, and de-
generation of remodeled MNs. Our results demonstrate that
differences in OPN/MMP 9 expression profiles in MN sub-
sets partially explain the selective vulnerability of MNs in
ALS.8
2-YO-06 Passive immunization with
the toxic conformer ofAβ ameliorated
behavioral abnormalities inAlzheimer’s
like model without affecting senile
plaque deposition
Naotaka Izuo 1, Kazuma Murakami 2, Toshiaki Kume 3,
Masahiro Maeda 4, Koutaro Yokote 1, Kazuhiro Irie 2,
Takahiko Shimizu 1
1Grad. Sch. Med., Chiba Univ., 2Grad. Sch. Agri., Kyoto Univ., 3Grad. Sch.
Pharm. Sci., Kyoto Univ., 4 Immuno Biological Laboratories
<Introduction>Amyloid β1 42 (Aβ42) is known to adopt various
kinds of conformers. Our previous analyses have identified
the “toxic conformer” of Aβ42 with a turn structure at posi-
tions 22 23, which are highly aggregative and neurotoxic. In
this study, we examined the validity of the toxic conformer of
Aβ42 for the therapeutic target against Alzheimer’s disease
(AD).<Results>We developed the toxic conformer specific
antibody and obtained the clones 11A1 and 24B3. Among
these, 24B3 exhibited much higher specificity to the turn
structure at positions 22 23 than 11A1. Furthermore, passive
immunization to AD model mice (Tg2576 overexpressing PS2
(N141I)) with 24B3 or 82E1 (anti N terminus of Aβ antibody)
at the dose of 10 mg/kg/week for 3 months was conducted. 24
B3 ameliorated the behavioral abnormalities in elevated plus
maze test and nest construction test, without affecting the
number of the senile plaques. In contrast, 82E1 failed to pre-
vent the behavioral disabilities, in spite of the decrease of the
number of plaques.<Discussion>These results suggest that
the selective removal of the toxic conformer of Aβ42 is a
promising therapeutics against AD pathology.
2-YO-08 The ligand binding ability of
histamine H1 receptor synthesized using
a wheat germ cell free protein synthesis
system with asolectin liposome
Yasuyuki Suzuki 1, Tomio Ogasawara 2, Yuki Tanaka 3,
Eiji Arimitsu 1, Hiroyuki Takeda 2, Tatsuya Sawasaki 2,
Yaeta Endo 2, Kazutaka Maeyama 1
1Dept. Pharmacol., Ehime Univ. Sch. Med., 2 Proteo Science Center, Ehime Univ.,
3Advanced Research Support Center, Ehime Univ.
Histamine exerts its effects through the activation of four dis-
tinct histamine receptors (HRH1, HRH2, HRH3 and HRH4)
that belong to the G protein coupled receptor superfamily.
In type I hypersensitivity allergic reactions, HRH1 is acti-
vated by histamine released from mast cells. Recently, cell
free protein synthesis system could produce a massive
amount of membrane proteins in vitro. We synthesized the
HRH1 with asolectin using a wheat germ cell free protein
synthesis system and analyzed the ability of binding with H1
antagonists [3H] mepyramine. The saturation binding iso-
therm of [3H] mepyramine was biphasic and best fitted to a
two site model. [3H] mepyramine bound on synthesized HRH1
to a high affinity site (Kd of 102 aM ; Bmax of 71 fmol/mg
protein) and to a low affinity site (Kd of 63.3 nM ; Bmax of
3.21 pmol/protein). For rat cerebrum homogenate data, the
binding isotherm was resolved into one single component
with a Kd of 4.4 nM, Bmax of 0.10 pmol/mg protein. These
our results highlight that HRH1 synthesized by using wheat
germ cell free protein synthesis system has an ability of
binding to HRH1 antagonists with different binding affinity
from rat cerebrum homogenate.S82-YO-07 Glycelaldehyde 3 phosphate
dehydrogenase (GAPDH) aggregates
contribute to the pathogenesis of
Alzheimer’s disease
Masanori Itakura, Hidemitsu Nakajima,
Syusaku Higashida, Yuko Semi, Takeya Kubo,
Yasu Taka Azuma, Tadayoshi Takeuchi
Lab. of Vet. Pharmacol., Division of Vet. Sci., Grad. Sch. Life Env. Sci., Osaka
Prefecture Univ.
Glycelaldehyde 3 phosphate dehydrogenase (GAPDH), a
critical enzyme in glycolysis, is well known to be highly sen-
sitive to reactive oxygen species and oxidatively modified
GAPDH forms disulfide bond related aggregation. Al-
zheimer’s disease (AD) is a progressive neurodegenerative
disorder that is characterized by neuronal cell loss and senile
plaques. Although the exact cause of AD remains to be eluci-
dated, numerous studies have demonstrated the involvement
of Amyloid Β peptide (AΒ) in the pathogenesis of AD. Previ-
ously, we reported that GAPDH aggregates accelerate AΒ
amyloidogenesis and augment AΒ40 induced cell death in vi-
tro . In the present in vivo study using intracerebroventricu-
larly AΒ40 injected mice, it was demonstrated that AΒ40 in-
duced neuronal cell death in the hippocampal CA3 region was
potentiated by the co incubation with GAPDH aggregates via
mitochondrial dysfunction. Moreover, in the hippocampus
and cortex of aged 3xTg AD mice, GAPDH/AΒ co aggre-
gates were observed both intracellularly and extracellularly,
and AΒ aggregate formation was attenuated by GAPDH
siRNA treatment. These data indicate that GAPDH aggre-
gates play an important role for AD pathogenesis via aug-
mentation of AΒ aggregation.
2-YO-09 Treatment with suplatast
tosilate in combination with
antihistamines markedly alleviates nasal
symptoms in toluene 2,4 diisocyanate
sensitized rats
Takuya Kadota 1, Hiroyuki Mizuguchi 1,
Naoki Orimoto 1,2, Takahiro Kominami 1, Asish. K. Das 3,
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The histamine H1 receptor (H1R) gene is upregulated in patients
with pollinosis, and its expression level is highly correlated with
the nasal symptom severity. Antihistamines inhibit histamine
signaling by blocking H1R. In toluene 2,4 diisocyanate (TDI)
sensitized rats, treatment with antihistamines does not com-
pletely resolve nasal symptoms, although it can decrease upregu-
lation of H1R gene expression to the basal level, suggesting that
other types of signaling are responsible for the pathogenesis of
the allergic symptoms. Here, we show that treatment with
suplatast tosilate in combination with antihistamines markedly
alleviates nasal symptoms in TDI sensitized rats. Suplatast sup-
pressed ionomycin/PMA induced IL 2 mRNA upregulation me-
diated by calcineurin (CN)/NFAT signaling in Jurkat cells.
Suplatast also suppressed ionomycin induced IL 9 mRNA
upregulation in RBL 2H3 cells, in which CN/NFAT signaling is
also involved. Data suggest that combined therapy of antihista-
mines and suplatast could be effective in allergic rhinitis by sup-
pressing of both H1R and CN/NFAT signaling.9
2-YO-10 Anti inflammatory role of L
PGDS derived PGD2 in acute lung injury
Naoki Toya 1, Koji Kobayashi 1, Keisuke Omori 1,
Tatsuro Nakamura 1, Kosuke Aritake 2,
Yoshihiro Urade 2, Takahisa Murata 1
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Acute lung injury (ALI) is respiratory distress due to various
causes such as sepsis and aspiration. Prostaglandin D2 (PGD2)
is one of the lipid mediators synthesized by lipocalin type
prostaglandin D synthase (L PGDS), and its contributions in
the disease progression remain unknown. We here investi-
gated the role of L PGDS derived PGD2 in ALI using geneti-
cally modified mice. In WT mice, intratracheal instillation of
hydrochloric acid (HCl) or lipopolysaccharide increased lung
PGD2 content and impaired gas exchange. Tissue edema and
neutrophil infiltration in lung were also observed. Im-
munostaining revealed inflamed lung endothelium/epithe-
lium expressed L PGDS. L PGDS deficiency reduced lung
PGD2 content and aggravated all the symptoms. Next, we as-
sessed the effect of PGD2 signaling on pulmonary vascular
permeability which leaded tissue edema and expression of
neutrophil chemoattractants. HCl challenge increased pulmo-
nary dye leakage and chemokines mRNA expression in lung.
Treatment with a PGD2 receptor agonist attenuated these in-
crease. These results indicate that L PGDS derived PGD2
from lung endothelium/epithelium provides anti inflamma-
tory role in ALI via enhancing endothelial barrier formation
and inhibiting neutrophil migration.
2-YO-12 Role ofTP signaling in
enhancement of LPS induced
lymphangiogenesis in a mouse
peritonitis model
Hiromi Matsuda 1, Kanako Hosono 1, Seri Tsuru 1,2,
Shuh Narumiya 3, Masataka Majima 1
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Lymphatic vessels in diaphragm are essential for draining
the inflammatory fluid during peritonitis. We had previously
reported that lymphangiogenesis is up regulated by endoge-
nous prostaglandins derived from COX 2. In this study, we
evaluated role of thromboxane A2 receptor (TP) signaling in
enhancement of lymphangiogenesis in peritonitis. Peritonitis
was induced by injections of LPS (25μg/mouse) into perito-
neal cavities in male C57BL/6 mice. We evaluated lymphatic
microvessel density in whole mounted diaphragm tissues.
Lymphatics stained with Lyve 1 antibody increased tempo-
rally. A week after LPS application, expressions of COX 2
and VEGF C/D in diaphragm were up regulated with incre-
ment of lymphangiogenesis. Thromboxane synthase (TXS)
was up regulated in diaphragms of peritonitis mice, and lym-
phangiogenesis and the expressions of VEGF C/D were sup-
pressed in TP KO mice. CD3ε positive cells and CD11b posi-
tive cells expressing VEGF C/D were accumulated in dia-
phragm in a TP dependent manner. These results indicated
that lymphangiogenesis in diaphragm is up regulated by
TXS and TP signaling via induction of VEGF C/D, suggest-
ing TP signaling as a potential therapeutic target.S92-YO-11 Histidine decarboxylase
knockout mice display reduced major
end organ injury after cecal ligation and
puncture induced sepsis
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Plasma histamine levels are elevated in animal models of sep-
sis as well as in patients with septic shock. We tested the hy-
pothesis that histamine serves as an aggravating factor in sys-
temic inflammation and major end organ injury associated
with sepsis. Polymicrobial sepsis was induced by cecal ligation
and puncture in wild type (WT) and histidine decarboxylase
(HDC) knockout C57BL/6 mice. We found that plasma and tis-
sue histamine levels were elevated and tissue gene expression
levels of HDC were increased in WT mice after CLP. Further-
more, H1 and H2 receptor gene expression was up regulated
in the lung, liver, kidney and other organs. HDC knockout
mice showed less pronounced serum aminotransferase activ-
ity, creatinine levels, and pro inflammatory cytokines than
WT mice when the animals were rendered septic by CLP.
Moreover, treatment of WT mice with combination of H1 and
H2 receptor antagonists appeared to be similar to HDC knock-
out mice in terms of reductions in blood biochemical and histo-
pathological changes after CLP. These results suggest an ag-
gravating role of histamine in the development of major end
organ dysfunction and failure associated with sepsis.
2-YO-13 Distribution in plants and
varieties dependence of anti allergic
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Pollinosis is a seasonal allergic rhinitis caused by hypersensi-
tivity to tree or grass pollens. The histamine H1 receptor (H1
R) gene is upregulated in patients with pollinosis and its ex-
pression level is correlated with the severity of nasal symp-
toms. However, long term treatment with antihistamines
could not completely resolve toluene 2,4 diisocyanate (TDI)
induced nasal symptoms in the TDI sensitized rats, although
it can suppress H1R gene expression to the basal level, which
suggest that additional signaling (Signaling X) is responsible
for the pathogenesis of nasal symptoms. We found that com-
bined lotus root extract and antihistamine treatment mark-
edly suppressed nasal symptoms compared with treatment
with single drug in TDI sensitized rats. Thus, we speculate
that lotus root extract suppresses Signaling X. In the present
study, in order to purify active compound from lotus root, we
investigated its distribution in plants and varieties depend-
ence. The nodes of lotus root strongly suppressed ionomycin
induced upregulation of IL 9 gene expression in RBL 2H3
cells, in which Signaling X is found to be involved. The ed-
ible parts showed weak activity, and no activity was found in
leaf or seed. Strong activity was found in “Bicchu”.0
2-YO-14 Regulatory role of autocrine
Semaphorin3a signaling in bone
metastatic tumor development
Daisuke Yamada, Kohichi Kawahara, Takehiko Maeda
Dept. Pharmacol., Niigata Univ of Pharm. Fac. Pharm.
Bone metastasis occurs in approximately 30 40% of lung can-
cer patients with advanced stages, but the detail mechanism
underlying its establishment remains unclear. In this study
we investigated the regulatory role of Semaphorin3a (Sema3
a) signaling in bone metastatic tumor development, mTOR
complex1 (mTORC1) activity, and cell metabolism using
mouse Lewis Lung Carcinoma (LLC) cell constitutively ex-
pressing GFP (LLC GFP). Sema3a mRNA level was up regu-
lated in mouse bone metastatic tumor model and its down
regulation by shRNA completely prevented tumor develop-
ment. Sema3a down regulation did not affect apoptosis but
impaired cell proliferation. In addition, mTORC1 activity
and glycolytic activity were also decreased. Furthermore,
Rapamycin completely counteracted the rescue effects of
rSEMA3A treatment on cell proliferation and glycolytic ac-
tivity. These results demonstrate that autocrine Sema3a sig-
naling is a critical regulator of bone metastatic tumor devel-
opment.
2-YO-16 Cetuximab inhibits
migration, invasion, metastasis and
epithelial mesenchymal transition but
not proliferation via GEP100 Arf6 AMAP
1 pathway in squamous cell carcinoma
of the head and neck
Yoshifumi Matsumoto 1, Hiroyuki Sakurai 2
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Despite improved survival by the addition of a monoclonal an-
tibody against epidermal growth factor receptor (EGFR),
Cetuximab (Cmab), to chemotherapy or radiotherapy for
squamous cell carcinoma of the head and neck (SCCHN), the
mechanism of Cmab in SCCHN has been unclear.
Effect of Cmab on proliferation, migration, invasion was in-
vestigated by WST assay, wound healing assay and matrigel
invasion assay. In vivo efficacy of Cmab was evaluated in
HSC 3 M3 cells xenotransplant model by injection to the
tongue.
Cmab inhibited migration and invasion but not proliferation
of 4 SCCHN cell lines. Cmab inhibited epithelial mesenchy-
mal transition and membrane type 1 matrix metalloprotein-
ase, which represents mesenchymal phenotype. In biochemi-
cal analysis, Cmab suppressed the activity of EGFR GEP100
Arf6 AMAP1 pathway, which has been implicated in the in-
vasion and metastasis of breast cancer cells. Finally Cmab
treatment inhibited lymph node metastasis in vivo.
Improved outcome reported in the clinical studies is likely
due to inhibition of EMT, invasion and metastasis by Cmab
via EGFR GEP100 Arf6 AMAP1 pathway.S2-YO-15 Angiotensin II increases
tumor lung metastasis through vascular
endothelial cell adherent pathway
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Angiotensin II (ATII), a hypertensive peptide, plays an important
role in tumor metastasis, although the precise mechanisms are not
clear. In this study, we focused on the ATII related adhesion path-
way in the vascular endothelial cells (VEC).
B16 F10 mouse melanoma cells (F10) expressed without ATII type
1 receptor (AT1R) were intravenously injected into C57BL/6 mice.
Two weeks after cell injection, the number of metastatic colonies
was significantly increased in the ATII treated group compared
with that in the control group, and the gains were prevented by the
treatment of valsartan, but not amlodipine. In endothelium spe-
cific AT1R knockout mice, ATII induced lung metastases were
significantly reduced compared with that in flox/flox control mice.
In the lungs of ATII treated mice, CD31 positive VEC expressed
with E selectin (ES), and the adherent number of intravenously in-
jected F10 was significantly increased compared with that of the
control. These ATII induced effects were prevented by valsartan
treatment. ATII induced F10 lung metastases also were sup-
pressed by treatment with ES neutralizing antibody in mice.
ATII signaling may have a role in tumor metastasis exacerbation
through ES mediated interactions of tumor cells with VEC.
2-YO-17 DIF 1 inhibits proliferation,
infiltration and metastasis of malignant
melanoma through GSK 3 activation
Masaki Arioka 1, Fumi Takahashi 2,
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1Dept. Clinical Pharmacol., Kyushu Univ, 2Dept. Global Med Sci Education Unit.,
Kyushu Univ
We reported that differentiation inducing factor (DIF) pro-
duced by Dictyostelium discoideum strongly inhibits the pro-
liferation of various cancer cells by suppressing the Wnt/β
catenin signaling pathway through the activation of glycogen
synthase kinase 3 (GSK 3). In the present study, first, we ex-
amined the effect of DIF 1 on malignant melanoma cell line B
16BL6. DIF 1 strongly inhibited cell proliferation by facilitat-
ing GSK 3 mediated protein degradation of cyclin D1 and c
Myc. Moreover, DIF 1 suppressed the expression of β cat-
enin and TCF7L2, key transcription factors of the Wnt/β cat-
enin signaling pathway, resulting in the inhibition of Wnt tar-
get gene transcription. Second, DIF 1 also strongly inhibited
cell migration and invasion in a time and dose dependent
manner. Third, we investigated the in vivo effect of orally ad-
ministered DIF 1 on lung metastasis model mice in which B
16BL6 was intravenously injected. The number and size of
the metastatic tumors were markedly suppressed in mice
that took DIF 1. These results indicate that DIF 1 could be a
lead chemical for novel anti melanoma agents.91
2-YO-18 Different sensitivity of various
human cancer cells to resveratrol
induced cell death
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Resveratrol is known to show anti inflammatory and anti
oxidant effects. We attempted to unravel the mechanisms in-
volved in resveratrol induced cell death in various human
cancer cells. Using on MTT assay, we found that the inhibi-
tory effects of resveratrol on cell viability were strong in leu-
kemic cell, moderate in breast, liver and lung cancer cells,
and very weak in colon cancer cells. Flow cytometric analy-
sis showed that U937 and MOLT 4 leukemic cells markedly
increased the population of late apoptotic cells in a concentra-
tion dependent manner, whereas MCF 7 breast and HepG2
liver cancer cells treated with resveratrol underwent apopto-
sis with an increased population of early apoptosis. DNA frag-
mentation observed after resveratrol treatment in U937 and
MOLT 4, but not in MCF 7. The use of SIRT1 activator and
AMPK inhibitor suggested no involvement of those mole-
cules in resveratrol induced apoptotic cell death. Instead,
Resveratrol reduced Akt activation and facilitated Bax
translocation to mitochondria in leukemic cells, but not in
MCF 7. We thus suggest that resveratrol can induce apop-
totic cell death through reductions in Akt activation in leuke-
mic cells more sharply than in solid tumor cells.
2-YO-20 Activity regulation of
epigenetic enzymes by nitric oxide
Kosaku Okuda, Nobumasa Takasugi, Takashi Uehara
Dept. Medicinal Pharmacol., Grad. Sch. Med. Den. Pharmaceutical Sci., Okayama
Univ.
Purpose
Although accumulation of epigenetic changes such as DNA
methylations or histone modifications is known to influence
on clinical conditions of cancers, the regulatory mechanism
of epigenetic enzymes remains unknown. Previously, we
have identified some epigenetic enzymes as novel targets of
nitric oxide (NO) by using advanced screening system. In this
study, we examined whether epigenetic enzyme activity is
regulated by S nitrosylation, which is one of the post transla-
tional modification by NO.
Methods
Protein S nitrosylation was detected by biotin switch assay.
Activity of epigenetic enzyme was estimated by specific
chemiluminescence assay. DNA methylations in promoter re-
gion associated with CpG islands were examined by bisulfite
sequencing method.
Results & Discussion
We found that some epigenetic enzymes were S nitrosylated
by exogenous and endogenous NO. Also, we elucidated that a
protein is selectively S nitrosylated at a specific cysteine
residue in an active site. S nitrosylation attenuated enzy-
matic activity in vitro and in cultured cell. Our results sug-
gest that NO regulates epigenome patterning via S nitrosyla-
tion of epigenetic enzymes, and may lead to propose a novel
therapeutic target for cancers.S2-YO-19 The potential utility of cell
penetrating peptide fused suicide gene
for glioblastoma multiforme in therapy
with iPS derived neural stem cell
transfected suicide gene
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Glioblastoma multiforme (GBM), which is primary brain tu-
mor, is one of the most aggressive human malignancies. In
the present study, we investigated the anti tumor effect of
neural stem cells (NSCs) derived from iPS cells, which trans-
duced with lentiviral vectors expressing the HSV1tk suicide
gene, followed by ganciclovir (GCV) treatment. Treatment of
GCV with HSV1tk transduced NSCs induced time and dose
dependent bystander effect, which refers to phenomenon that
suicide gene expressing cells lead to apoptosis of bystanders
by treatment of prodrug, such as GCV. In general, this phe-
nomenon is caused via gap junction. However, high grade tu-
mor cells, including glioblastoma cells, are known to have low
levels of gap junction. Therefore, we constructed lentiviral
vectors expressing the HSV1tk fused with the cell penetrat-
ing peptide derived from HIV 1 TAT. We found that treat-
ment of GCV induced stronger bystander effect of TAT HSV
1tk expressing cells on glioblastoma cells. These findings
suggest that NSC based suicide gene therapy for GBM may
be more effective than conventional therapy.
2-YO-21 Nuclear interactome analysis
of influenza virus and its host factors
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Currently, anti influenza drugs target the function of spe-
cific viral proteins such as neuraminidase ; however, drug
resistant viruses have recently emerged. Thus, there is an
urgent need to identify novel anti influenza drug targets, in-
cluding non viral targets. Viral infection is generally associ-
ated with virus driven hijacking of host factors, and thus vi-
rus host interactions occur at multi dimensional levels in-
cluding proteome level. Although transcription and replica-
tion of the influenza viral genome take place in the nucleus,
little is known about the virus host interaction in the nucleus.
In the present study we conducted an influenza virus host nu-
clear protein interactome analysis. 293T cells were trans-
fected with Flag tagged virus NP and PB2 plasmid. Nuclei of
the transfected cells were fractionated with DNase and low
salt buffer (Fraction1) and high salt buffer (Fraction2). Im-
munoprecipitation (IP) with Flag Ab was performed in these
fractions, and IP products were subjected to proteomics
analysis. Among the immunoprecipitated proteins with virus
proteins, we selected specific nuclear proteins (e.g. ; HP1 in
Fraction2) and further analyzed the role of the protein in in-
fluenza virus infection and the possibilities for anti influenza
drug targets.92
2-YO-22 Withdrawal
2-YO-24 Fatty acid binding protein 3
(FABP3) regulates expression of GAD67
in the anterior cingulate cortex
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[Introduction] Fatty acid binding protein (FABP) 3 is strongly
expressed in GABAergic inhibitory interneurons in anterior
cingulate cortex (ACC), which is one of the important brain
regions for cognitive and emotional behavior coordination.
We have so far shown that FABP3 KO mice show the abnor-
mal cognitive and emotional behaviors and the increase of
GAD67 protein and mRNA expression levels in ACC. How-
ever, the mechanism by which FABP3 modulates GAD67 ex-
pression is still unknown. We hypothesize that the induced
GAD67 expression in GABAergic interneurons of FABP3 KO
mice brains is the consequence of an epigenetic hypomethyla-
tion of GAD67 promoter.
[Method] Binding of MeCP2 to specific GAD67 CpG rich pro-
moter sequence was studied by ChIP assay.
[Result] In the ACC of FABP3 KO mice, binding of MeCP2 to
GAD67 promoter were significantly decreased compared
with wild type mice. Methyonine, which increases DNA
methylation, administration restored the elevated GAD67
mRNA expression in the ACC of FABP3 KO mice, and im-
proved their abnormal behaviors.
[Conclusion] These findings suggest that DNA hypomethyla-
tion and the associated chromatin remodeling underlie the
elevation of GAD67 in ACC and the abnormal behaviors of
FABP3 KO mice.S92-YO-23 IFITM3 regulates endosomal
trafficking through RabGDI
Norimichi Itoh 1, Taku Nagai 1, Akira Nakajima 2,
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Perinatal viral infection is one of the environmental risk fac-
tors for psychiatric disorders, such as schizophrenia, autism
and bipolar disorder. We have reported that treatment with
polyriboioinic polyribocytidylic acid (polyI : C), a synthetic
double strand RNA that induces innate immune reaction via
toll like receptor 3, in neonatal mice leads to the development
of schizophrenia like behavioral abnormality in adulthood.
We found interferon induced transmembrane protein 3
(Ifitm3) in astrocytes as a key molecule in polyI : C induced
brain dysfunction. However, the molecular mechanism by
which Ifitm3 affects astroglial function remains unknown. To
understand how Ifitm3 causes developmental abnormalities
in the CNS, we explored novel Ifitm3 iteracting proteins by
proteomic approach. Eventually we identified RabGDI as a
novel Ifitm3 interactig protein. Interaction of Ifitm3 with
RabGDI was validated by immunoprecipitation and GST pull
down assay in HEK293FT cells. Localization of Ifitm3 was
partially merged with RabGDI. Expression of Ifitm3 in-
creased size of EEA1 positive endosome. GST pull down as-
say revealed that Ifitm3 increased level of active Rab5. These
results suggest that Ifitm3 regulates Rab5 activity through
interacting with RabGDI and promotes early endosome fu-
sion.
2-YO-25 Prevention of antipsychotic
induced hyperglycemia by vitamin D:
data mining prediction and experimental
approach for the molecular mechanism
Takuya Nagashima 1, Hisashi Shirakawa 1,
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Atypical antipsychotics are associated with increased risk of
hyperglycemia, thus limiting their usage. To find a practical
approach for managing the antipsychotic induced hypergly-
cemia, we searched for drug combinations wherein other
drugs reduced the risk of atypical antipsychotics in the Food
and Drug Administration’s Adverse Event Reporting System
(FAERS) database. In FAERS, quetiapine usage is associated
with increased occurrence of adverse events related to diabe-
tes mellitus (DM), but its combination with vitamin D analogs
significantly reduces the quetiapine induced DM. Experi-
mental data we obtained from vitamin D supplemented mice
suggest that insulin resistance is caused by quetiapine and
mitigated by vitamin D supplementation. Combining data-
bases for signaling pathway and gene expression, we pre-
dicted that quetiapine induced insulin resistance via down-
regulation of Pik3r1. By quantitative RT PCR, significant
upregulation of Pik3r1 mRNA was observed by cholecalcif-
erol, in agreement with the network prediction. The vitamin
D coadministration will be a safe and clinically useful treat-
ment for preventing antipsychotic induced hyperglycemia
accompanied with insulin resistance.3
2-YO-26 Emerging Growth of Orphan
Drugs for Neurological Diseases in
Japan: ComprehensiveAnalysis to
Encourage Orphan Drug Development
Shoyo Shibata 1, Hitomi Kawaguchi 1,
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Presenters investigated the market position of orphan drugs
(OD) in Japan and the market penetration of generic medi-
cines. The dataset for this study was generated from publicly
and commercially available data from both the IMS Japan
Pharmaceutical Market database and the Manual of Thera-
peutic Agents 2015. A drug price database was created using
information from the website of the Japanese Ministry of
Health, Labour and Welfare and Japanese Pharmaceuticals
and Medical Devices Agency. Presenters found that market-
ing approval for drugs in niche areas such as rare neurologi-
cal diseases has increased. Presenter’s data indicate a rela-
tively large number of intractable neurological diseases but
limited numbers of available therapies for neurological dis-
eases. OD can be one of the top selling classes of drugs in Ja-
pan as they cultivate stable long term sales and are less sus-
ceptible to generic erosion than conventional drugs ; and
prices of OD for neurological diseases are likely to remain
free from regular price reductions. This is the first empirical
study to examine the current status and development strat-
egy of OD approved for neurological diseases in the Japanese
pharmaceutical market.S94
